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Amateur linear amplifier? 

We think it is...and we think you’ll agree with us. 



Ever since we made our first Amateur amplifier almost 20 years ago, our goal has been to make the finest, 
most rugged and reliable amplifier possible. Now with the 3K Classic we have accomplished this. It 
contains all of the famous Henry amplifier features plus the magnificent 8877 tube, rugged heavy duty 
power supply components and advanced antenna switch relay for semi break-in on CW. This is the 
amplifier of every Amateur’s dreams! s tm,eci ro fcc <ypc acceptance 

The 3K Ciassic/X with heavy duty power supply and 10 meter operation is available for sale outside the 
USA where FCC type acceptance is not required. 



)/, o MS' | - The 2K Classic represents the culmination ot years of 

J f//s Zt\ V^lclSSlC experience in developing, manufacturing and Improving 
the 2K series. It remains as always a 'workhorse ', engineered and built to loaf along at full legal 
power for days or weeks without rest. A look Inside shows whyf It is truly a 'Classic' 1 amateur 
amplifier. Heavy duty, top quality components along wilh its rugged construction assures you 
trouble free operation. It will pul your signal on the air with greater strength and clarity than 
you ever dreamed possible. The 2K Classic operates on all Amateur bands, 00 through 15 
meters (export models include 10 meters). Price 51295,00 

/ 11/ f\ r - Another fine member of the famous Henry Radio family ol superior 

-/y * I iVl ; amplifiers. And we're stiff convinced that ft's the world's finest linear In 
Its class. The 1KD-5 was designed for the amateur who wants the quality and dependability of the 
2KD-5 and 2K-4, who may prefer the smaller size, tighter weight and lower price and who will settle 
for a little less power. But make no mistake, the IKD-5 Is no slouch. Its 1200 watt PEP Input (700 
welt PEP nominal output) along with Hi superb operating characteristics will still punch out clean 
powerful signals,,.signals you'll be proud of. Compare Its specifications, its features and Its fine 
components and we're sure you will agree that Ihe 1KO-5 is a superb veJue at only 1695, 

l )T7 pj We have been suggesting that you look Inside any amplifier before you 

i - buy It We hope that you wilt If you *Hft the !ld H on a 2KD-5 you will see 

only the highest quality, heavy duty components and careful workmanshfp..,attributes that 
promlae a long life of contlnous operation In any mode at full legal power. The 2KD-5 Isa 2000 watt 
PEP Input (1200 watt PEP nominal output) RF linear amplifier, covering Ihe 90,40,20, and 1$ meter 
amateur bands, ft operates with two Elmac 3-5002 glass envelope trfodea and a PM_ plate circuit 
with a rotary silver plated tank colh Price $945. 

Henry amateur amplifiers are available from select dealers throughout the U.S, And don t 
forget the rest ol Ihe Henry family of amaleur amplifiers ..Ihe Tempo 2002 high power VHF 
amplifier and the broad line ol top quality solid slate amplifiers, Henry Radio also offers the 4K- 
UHra and 3K Classic/X superb high power H,F. amplifiers and a broad line of commercial FCC 
type accepted amplifiers lor two way FM communications covering the range to 500MHz. 


931 N, Eucbd, Anaheim, Ca 92801 
Butler. Missouri 64730 

TOLL TREE ORDER NUMBER: 18001 421 8031 
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CaUI residents please cad collect nn our tegular numbers 
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The right design — for all the right 

reasons. In setting forth design pa¬ 
rameters for ARGOSY, Ten-Tec engi¬ 
neers pursued the goal of giving 
amateurs a rig with the right features 
at a price that stops the amateur 
radio price spiral 

The result is a unique new trans¬ 
ceiver with selectable power 
levels (convertible from 10 
watts to 100 watts at the flick J J 
of a switch), a rig with the 
right bands (BO through 10 
meters including the new 30 ^ " 

meter band), a rig with the w 

right operational features 1 

plus the right options, and 
the right price for today’s —* 

economy—just $549, %J 

Low power or high power, 

ARGOSY has it. Now you 
can enjoy the sport and 
challenge of QRPp 

when you need it. 

the power to stand I ■ . 

up to the crowds in l ' :: 

f \ M ■ i r | 

hum I condi m ms 

.111 1 flip 1 SWlldl In ; ,«;:• : J >> 

n "iv ‘Mini true : /'x x 

with mJEMSM 

: !n‘ UMii't i hms T ’ . 

u - Mage-. In a lull t' _ ' />,. ' p (if, 

New analog “ i; u ' 

11’| I! ’ ■ 

readout design. 

Fast, easy, reliable, I. 

and efficient. The ^ 

modern new , 
readout on the 
ARGOSY is a 

mechanical de- A ^ wl 

sign that in¬ 
stantly gives you all significant figures 
of any frequency. Right down to five 
figures (± 2 kHz), The hand switch 
indicates the first two figures (MHz), 
the linear scale with lighted red bar- 
pointer indicates the third figure 
(hundreds) and the tuning knob skirt 
gives you the fourth and fifth figures 
(tens and units). Easy, And effi- 


Qther cw and ssb filters are available 
as options, see below, l-f frequency 
is 9 MHz, i-f rejection 60 dB. Offset 
tuning is ± 3 kHz with a detent zero 
position in the center. Built-in notch 
filter has a better than 50 dB rejec¬ 
tion notch, tunable from 200 Hz to 
3.5 kHz, An optional noise blanker of 


utes on all bands. 3-function meter 
shows forward peak power on 
transmit, SWR, and received 
signal strength. PTT on ssb, full 
break-in on cw. PIN diode an¬ 
tenna switch. Bu iff-in cw sidetone 
with variable pitch and volume. ALC 
control on “high" power only where 
needed, with LED indicator. 
a Automatic normal sideband 
selection plus reverse. Nor- 
L mo! 12-14V dc operation 

pl ys ac 0 P era hon with op- 
tional power supply. 
m The right styling, the right 

lO size, Easy-to use controls, 
fast-action push buttons, all 
^ located on raised front 

✓ panel sections. New meter 

with lighted, easy-to-read 
scales. Rigid steel chassis, 
molded front panel with 
matching aluminum top, 
bottom and back. 
.Stainless steel lilt- 

»L m u P b a ^ And i! s 
o n I y 4" h i g h b y 

jMML JL .Tjl 9 V w I d e by 12" 

■nppK : jj i bail j>c>r ex 
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sories — all front- 

panel switchable. 
Model 220 2.4 kHz 
/ 8-pole ssb filter $55; 

Model 218 1.8 kHz 8 
pole ssb filter 
_ _ $55; Model 

iUDfejlW 217 500 Hz cw 

5 ^ filter $55; 

Model 219 250 
Hz cw filter $55; Model 224 Audio 
cw filter $34; Model 223 Noise 
blanker $34; Model 226 internal Ca¬ 
librator $39; Model 1125 Dc circuit 
breaker $10; Model 225 117/230V 
ac power supply $129; Model 222 
mobile mount, $25; Mode! 1126 lin¬ 
ear switching kit, $15, 

Model 525 ARGOSY - $549, 


the i-f type has 50 dB blanking 
range Built-in speaker is powered 
by low-distortion audio (less than 2% 
THD) 

The right transmitter features. Fre¬ 
quency coverage from 80 through 


cient—so battery operation is easily 10 meters, including the new 30 me- Make the right choice ARGOSY— 

achieved. ter band, in nine 500 kHz segments for the rig ht reasons and low price. 

The right receiver features. Sen « (four segments for 10 meters), with 5 ee your TEN TEC dealer or write 

sirfuity of 0.3 pW for 10 dB S + N/N. approximately 40 kHz \/FO overrun 

Selectivity: the standard 4-pole on each hand edge. Convertible 

crystal filter has 2.5 kHz bandwidth pouter; 100 or 10 watts input with 

and a 2,7:1 shape factor at 6/50 dB. 100% duty cycle for up to 20 min- 
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TEN-TEC INC 

SEVIERVILLE. TENNESSEE 3JII7 

, > E «' • ■ ■rhNi.l t, * 1 . 1 ' !|k 



















































KLM KLM KLM KLM KLM KLM KLM 


• • * 




A 

f[P 1 1rji i«]iii f iT*rrf.M T J.T< * 1*77 1 

• J ' - J ■• *■- - L * 





Available 
NOW! 




Broadband 2 meter 4 ef 


Also featuring: 

Select KLM performance-oriented UHF/VHF 
Power Amplifiers, and antennas, 1.8 to 520 MHz: 
monobanders, tribanders, log-periodics, 
verticals, dipoles, circulars and stacked arrays. 

KLM P.O. Box 816, Morgan Hill, CA 95037 (408) 779-7363 
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Observation 
& Opinion 



Have you ever wondered how a magazine works? What makes it tick? I'm not talking about just 
any magazine — I'm talking about ham radio . When you remove the current issue of ham radio from 
your mailbox, you're looking at the culmination of many months of work by a lot of dedicated profes¬ 
sionals: editors, graphics specialists, typists, advertising people, circulation people, and many 
others. It's a team effort, and each member is an expert. Each is responsible in some way for the 
magazine that you've been waiting for. 

It seems to be a fact of life in the magazine business that the advertising and editorial people are 
■ extremely competitive. Traditionally, these two camps are at odds. The ad people want X number of 
ad pages, and the editorial types want Y pages of articles. As the publication deadline approaches, 
this dilemma can cause problems. The editorial people understand that ads pay the bills, and the ad 
people Understand that, without good articles, the magazine won't work. At ham radio, a com¬ 
promise is struck using cooperation and teamwork. It works. 

We've received some complaints that ham radio has too much advertising. If you count the pages 

of ads in any of our issues, you'll find that we're giving you a 50-50 mix of ads to editorial content, 

* * * 

regardless of the size of the issue. So if we have a larger magazine, yes there will be more ads, but 
there will also be more articles. 

These articles can't come-to ybu-unless there's some way to pay the printing bill. Sure, you pay for 
a subscription, but that barely beginsto cover the cost of putting ham radio together every month. 
We must pay for the articles, the editing, the typesetting, re-editing, paste-up, printer, and postage 
— not to mention all the overhead costs. 

So where does the bulk of the money come from? Advertising. Without advertising, there would 
be no magazine. ARRL would find itself totally incapable of giving you the membership services it 
now does without ads in QST. The National Geographic would probably be printed on newsprint 
with black and white photos. 

As I mentioned earlier, occasionally I find myself at odds with the gang down at advertising. 
Sometimes they want a special favor for one of their accounts. We editorial types try our best to 
accommodate the ad people. But sometimes there's something we don't like about an ad, or it's too 
late to break up that part of the magazine to fit the ad people's needs. In any event, we always 
manage to get the problem ironed out despite gnashed teeth and upset tempers. 

We must be doing something right. While most of the rest of the industry has either decreased the 
number of ad pages or maintained status quo, the combined ham radio/HORIZONS is running about 
20 percent ahead of last year in number of ad pages sold. This means that we are able to give you a 
better value for the dollars you spend for subscriptions. 

I felt that this little discussion was important, because some of your letters have indicated that 
there's something less than complete understanding in the relationship between you, the reader, and 
our advertising and editorial departments. 

Elsewhere in this issue you'll find a very important survey that we'd like you to fill out and return to 
us. I need it to find out what kind of job I'm doing as editor of ham radio. Advertising needs it for 
demographic studies and readership profiles. It's your chance to voice your opinion. Can we please 
hear from you? 

Alf Wilson, W6NIF 
Editor 
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ALL BAND TRANSCE1 


operation 

indudes CW/AM/ 
SSD/ RTTY — 
Normally used side 
bond seleaed 



Simple to use Dual VFO's standard 

Data transfer button for marking o fre¬ 
quency of interest and storing it in un¬ 
used VFO. 



automatically. 

Continuously variable power from 
10W to full power — speech pro¬ 
cessor — LDA channeling module in- 
duded provides auto bond changing 
capability when increasing your 
power using the IC-2KL brood 
bonded solid state linear. 



General coverage receiver from a 
0.1 KHz to 29.999.9MHz — Split VFO 
operation — Frequency memorized 
in standby VFO. 



Use of RF/ALC switch in conjunction 
with the internal top hatch cover 
switches allows monitoring relative RF 
Out, 5WR, collector current and ALC. 



The ICOM HF System. We Have You Covered. 



HF/VHFrUHF AMATEUR AND Mi Hi Ml COMMUNICATION EQUIPMENT 


CD 


ICOM AMERICA, INCORPORATED 

Saie% Service Centm located ai 

2112 1 i6llh Avenue Mi 3331 TowerwoOtJ E> , State S07 

llevuc WA Q0CIQ4 DaMm. TX 7 

Phone C606) *54-815S Phone <914 650 2780 
















































































































































comments 


80-meter receiver 

Dear HR: 

I have received many calls of con¬ 
gratulations on the experimenter's 
80-meter receiver published in the 
February, 1981, issue of ham radio . 
Here are some suggestions from 
readers, and a correction. 

The change shown in the schemat¬ 
ic will give a sharper response and 
more gain. Experimenters have sug¬ 
gested that J.W. Miller part 12-C30, if 
properly connected, can replace the 
1726 transformer if the latter is not 
available. Note that pins 4-5 of the 
1726 transformer are connected to¬ 
gether to make a single-tuned circuit. 
Also note that the secondary pin 2 is 
connected directly to pin 1 of the 
40673, and a 22k resistor is placed 
across the coil to ground. 

The J.W. Miller coil 4515 men¬ 
tioned in the article (page 25) is now 
coil 4514 in their new catalog. 

One builder found he got better re¬ 
sults by shielding the i-f board; alter¬ 
natively, it can be mounted on alumi¬ 
num. The leads should be kept short 
to prevent broadcast-station pickup. 

The power supply (page 26 of the 
article) shows resistor symbols for the 
capacitors on each side of the LM340 
regulator. These obviously should be 
capacitor symbols. 

Ed Marriner, W6XM 
La Jolla, California 


electrolytic capacitors 

Dear HR: 

In reference to the article on capac¬ 
itance measurements by Hemmye, 
KP4DIF, on page 24 of the Septem¬ 
ber issue, I think this is a good tech¬ 
nique, and it is certainly cheaper than 
getting a meter to measure capaci¬ 
tance. However, it is most likely to be 
used on inexpensive surplus capaci¬ 
tors. Because those capacitors are 
often old and leaky electrically (that 
is, they allow too much dc to pass 
through), the technique should be 
modified. I suggest the following: 
first, connect a milliammeter in series 
with the capacitor under test and 
gradually increase the voltage across 
the capacitor to near the rated volt¬ 
age. A variac in the primary circuit, or 
potentiometer in the secondary, is 
handy for this. 

Remember that the capacitor 
"looks like" a dead short until it is 
charged, and without a way to in¬ 
crease the voltage slowly you are like¬ 
ly to damage the meter. After the 
capacitor is charged, you will see (if 
the capacitor is not shorted inside) 
that the leakage current will fall slow¬ 
ly. It will take from a few minutes to 
an hour for the current to stabilize; 
leakage current will take longer to 
stabilize the longer the capacitor has 
been without a charge on it. Electro¬ 
lytic capacitors last longer if they are 
used occasionally. 

After the current has become rea¬ 
sonably constant, you should do two 


40673 



TRANSFORMER 



Suggested mods for the 80-meter receiver. 


things, particularly if the capacitor is 
surplus. First, figure out how much 
power is being dissipated in it. If it 
is much more than a watt or so, 
throw the capacitor away. Leaky 
electrolytic capacitors get hot and 
blow up — you haven't lived until you 
have cleaned up the mess they make 
when they go. Next, calculate the 
leakage or shunt resistance of the 
capacitor. For example, say you have 
300 volts across your capacitor and it 
is leaking 3 mA. This electrolytic 
looks like a perfect capacitor in paral¬ 
lel with 100 kilohms. If you're using 
KP4DIF's technique, it's important 
that the resistance you put in parallel 
with this capacitor be low in relation 
to this 100 kilohms or your results will 
be off. A good rule of thumb would 
be to have one tenth or less of the 
leakage resistance, the less the 
better, within the constraint of not 
having the RC combination discharge 
too fast. You can figure in the leak¬ 
age resistance if you want, but the 
matter is complicated by the fact that 
the leakage resistance is something 
of a function of the voltage across the 
capacitor. This is another good rea¬ 
son for the resistance you put in 
shunt with the cap to "swamp" the 
leakage resistance. 

Eugene W. May, Jr., WB8MKU 
Ann Arbor, Michigan 


slow ASCII 

Dear HR: 

Since the long-heralded advent of 
ASCII on the Amateur bands, there 
has been a singular absence of its 
use. Therefore, now that the cheer¬ 
ing about FCC approval is over, may I 
suggest taking another look? 

With the sophistication of upper 
and lower case letters, numerous 
symbols and commands, one might 
have anticipated a wide-spread adop¬ 
tion of eight-level ASCII over the older 
five-level Baudot, which is naturally 
limited. But instead, the solid-state 
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MORE KEYER FEATURES 

FOR LESS COST 

AEA Invites You to Compare the AEA Keyer Features 
to Other Popular Keyers on the Market. 





MorseMatic™ 


KT-1 MT-1 CK-1 MK-1 





A 




O 




* 






Keyer Trainer Morse Trainer Contest Keyer Morse Keyer 



COMPETITOR 


IMPORTANT KEYER AND/OR 
TRAINER FEATURES 


Speed Range (WPM) _ 

Memory Capacity (Total Characters} 

Message Partitioning _ 

Automatic Contest Serial Number 


400 100/400 400 


Selectable Dot and Dash Memory _ Yes Yes 

Independent Dot & Dash (Full) Weighting Yes Yes 


Calibrated Speed. 1 WPM Resolution 


Calibrated Beacon Mode 


Repeat Message Mode 


Front Panel Variable Monitor Frequency 
Message Resume After Paddle Interrupt 

Semi-Automatic (Bug) Mode __ 

ReaFTime Memory Loading Mode 
Automatic Word Space Memory Load 


Instant Start From Memory 


Message Editing 


Automatic Stepped Variable Speed 


2 Presettable Speeds. Instant Recall 


Automatic Trainer Speed Increase 


Five Letter or Random Word Length 

Test Mode With Answers _ 

Random Practice Mode _ 

Standard Letters, Numbers. Punctuation 


All Morse Characters 


29.95 $99.95 $129.95 $79.95 $139 95 $ 99 50/ $229.00 $129.95 
_______ $139.50 __ 

All our keyers (except the MT-1} will operate with any popular 
single lever or lambic squeeze paddle and will key any type of 
modern amateur transmitter with no external circuitry required. AEA 
keyers are as easy to operate as a four function calculator. The 
internal AEA computers are all pre-programmed for the features 
shown above. Each AEA product is fully RF protected and receives 
a complete elevated temperature bum-in and test before it is shipped 
from the factory. 

Ask a friend how he likes his AEA keyer compared to anything 
else he has ever tried, then JUDGE FOR YOURSELF. See the 
AEA keyer and trainer family at your favorite dealer. 

Advanced Electronic Applications. Inc.. P.O. Box 2160, 
Lynnwood, WA 98036. Call 206/775-7373 


OPTIONS: 

MT-tP (portable version of MT-1} with 
batteries, charger, earphone $139.95 

ME-1 2000 character plug-in memory 
expansion for MM-1 $ 59.95 

AOI 600 Ma. 12 Volt wall adaptpr for 
MM-1 with ME-1 $ 14,95 

AC-2 350 Ma, 12 Volt wall adaptor for 
all AEA keyer and trainer products 
except MM-1 w/ ME-1 $ 9.95 

DC-1 Cigarette lighter cord for all AEA 
keyers and trainers except MT-1 P $ 5.95 

MT-1K Factory conversion 
of MT-1 to KT-1 $ 40.00 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 

NOTICE OR obligation 


More Details? CHECK — OFF Page 98 
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comments 

segment of the RTTY community 
(which is increasing as older equip* 
ment is replaced) has been notably in¬ 
different, even dismissing ASCII as 
not suited for the high-frequency 
bands because of its theoretically 
greater information loss in QRN. Is it 
possible that this criticism, though 
reasonable, is misplaced, and the real 
reason is ASCII's lowest speed begins 
at 110 baud and is too fast for the 
“real world” of RTTY where hand¬ 
typing at 45 baud predominates and 
is evidently preferred? 

It would be unfortunate not to see 
this elegant code used as Baudot is 
now used, despite its origin in com¬ 
puter applications. Therefore, I pro¬ 
pose that speeds of 45, 50, and 56 
baud be added to those now available 
for ASCII in future RTTY gear and up¬ 
date mods. “Slow ASCII” can help 
keep Amateur Radio abreast of com¬ 
puter techniques. 

Albert F. Storz, W3FVC 
Pottstown, Pennsylvania 


computer rfi 

Dear HR: 

I, like many other radio and com¬ 
puter hobbyists, am having trouble 
with RFI from my TRS-80 computer. I 
have noticed, however, that when I 
have my computer turned on, my fif¬ 
teen-year-old Admiral table model 
a-m radio with tubes has good audio 
without any hint of RFI. Yet on the 
same table the noise level is quite 
high coming through a new Drake 
TR7 transceiver and a Bearcat scan¬ 
ner. The old tube radio plays away as 
if there were no problems. Do you 
think the old superheterodyne circuit¬ 
ry holds a solution to this perplexing 
problem? I would be interested in 
hearing from anyone else with this 
particular problem or possible solu¬ 
tions. 

John J. Watermeier, KA5HJI 
New Orleans, Louisiana 


Heath HW-2036 mods 

Dear HR: 

I read with interest the HW-2036 
modification article by Tom French, 
WA4BZP, (November, 1980, ham 
radio), but I felt that two things 
should be brought to your readers' at¬ 
tention. 

First, the Heath Company offers a 
modification for the older Micoder™, 
HD-1982 models, to convert them to 
crystal control. This is part number 
830-30 and can be ordered from our 
parts department for $8.95 plus 90 
cents postage. 

Second, and more noteworthy, we 
have serviced one HW-2036 with 
Tom's “2036-MB” board installed. 
This unit was returned for service be¬ 
cause the receiver seemed to drift er¬ 
ratically. In troubleshooting the unit, 
we noted a very high noise level on 
the VCO tune line at TP-401, which 
caused the condition. This noise was 
traced to the new encoder board. The 
receiver was stabilized by disconnect¬ 
ing the board's 5-volt line from the 
HW-2036 5-volt source. 

Since the replacement board was 
not a Heath product, we did not in¬ 
vestigate further. Readers consider¬ 
ing this modification should take this 
into account, as well as the Heath 
Company's service policy regarding 
modifications. Any problems en¬ 
countered with these modifications 
should be brought to my attention. 

E.A. Mosher, Service Supervisor 

Amateur Radio & R.C. Products 

Heath Company 
Benton Harbor, Michigan 49022 

novice roundup 

Dear HR: 

I just completed my third (and I 
hope my last) Novice Roundup, and I 
would like to submit a couple of com¬ 
ments. I know that all of the Novices 
and Technicians who participated 
thank the higher-class hams who 
were there with us to give out that 


v 


point or needed state or section. The 
DX stations were also there. FB to all 
from my QTH. 

Not so fine business to those with 
higher-class licenses taking a fre¬ 
quency and sending CQ NR, their 
call, and /G or /A or /E. The Gener¬ 
als and above have contests almost 
all year long; surely they get enough 
CQ sending practice in them. The 
Novice Roundup is our only contest 
and we need room. There are a multi¬ 
tude of us Novices and Techs who 
would be more than happy to make 
contact with Generals and above. But 
please, let the main participants have 
the air, and most of all, the enjoy¬ 
ment. Final comment: it sure would 
be nice if the Novices and Techs 
could have more than one contest a 
year. 

Rich Lawson, KA9AZY 
Bloomington, Illinois 


thanks 

Dear HR: 

Thank you very much for a very 
good radio magazine. 

Carl Amberg, SM0GPC 
Lidingo, Sweden 
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GRANDMASTER 

MEMORY KEYERS 

_ ^ W 

MFJ-484 “Grandmaster” Memory Keyer, $ 139 9 .i 

So easy to use you can probably use all its features without reading the 
instruction manual. Has all the features you’ll ever need. 




WEIGHT CONTROL TO PENETRATE 
QRM. PULL TO COMBINE MEMORIES 
A A NO B FOR 1. 2, OR 3 BFTY 
CHARACTER MESSAGES. 


MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES. 


SPEED CONTROL, 0 TO 
50 WPM. PULL TO 
RECORD. 


LEDs (4) SHOW WHICH TONE CONTROL. VOLUME CON- 

MEMORY IS IN USE AND PULL TO TUNE. TROL. POWER 

WHEN IT ENDS ON OFF 


DELAY REPEAT CONTROL 

(0 TO 2 MINUTES) PULL 
FOR AUTO REPEAT. 


LEO INDICATES 
DELAY REPEAT 
MODE 


RESETS MEMORY IN 

USE TO BEGINNING. 


MEMORY SELECT: POSI¬ 
TIONS 1 t 2. 3 ARE EACH 
_ SPLIT INTO MEMORY SEC¬ 
TIONS A. B, C, D (UP TO 
TWELVE 25 CHARACTER 
MESSAGES). SWITCH COM¬ 
BINES A ANO B. POSITION 
K GIVES YOU 100, 75, 50, 
OR 25 CHARACTERS RY 
PRESSING BUTTONS A, B, 
C, OR D. 


MFJ Grandmaster senes memory keyers make 
sending ported CW almost eflurtless 
They are so easy to use that you can probably 
utilize all its many leatures without reading the 
instruction manual 

Controls are logically positioned and dearly 
labeled Pots are used tor speed volume, tone 
and weighi because they are human oriented and 
remember your settings with power olf 

Up to twelve 25 character messages plus a 
100, 75, 50, or 25 character message (4096 
bits total) 

A switch combines 25 character messages 
for up lo three 50 character messages 
To record, pull out the speed control, touch a 
message button and jjend. To playback, push in 
the speed control select your message and louch 
ihe button That's il? 

You can repeat any message continuously and 
even leave a pause belween repeats (up to 2 
minutes) Example: Call CO Pause, Listen. II no 
answer, d repeats CO again To answer srmply 


MFJ-482 “Grandmaster” 

MFJ-482 

$QQ95 

Store tour 25 character messages or a 50 and 

Iwo 25 char messages in 1024 hits ol memory 
He peat Junction repeats messages Memory re 
sets with button or paddle. Memory LED 

Memory saver saves messages when power is 
lost iambic keyer, Dot Dash insertion. 

Speed* vrHume controls on Ironl. 8 to 50 WPM 
Weight control lor ORM penetration Tone con 
Irol tor pitch. Speaker All ICs in sockeis 
Tune function keys transmitter lor tuning, 

Solid state keying, 6x2x6 inches 12 to 15 
VDC or 110 VAC with optional AC adapter, $7 95 


start sending LEO indicates Delay Repeat Mode 

Instantty insert or make changes in any play 
irvg message by simply sending Continue by touch 
ing another button 

Memory resets to beginning wilh button, or 
by tapping paddle when playing Touching mes 
sage button restarts message 

LEDs show which 25 character memory is m 
use and when ri ends 

Built-In memory saver; Uses 9 volt baitery. 
no dram when power is on Saves messages in 
memory when power loss occurs or when bans 
porting keyer Ultra comoact. 0x2x6 inches All 

IP'q in cnrk p|«; 

PLUS A MFJ DELUXE FULL FEATURE KEYER. 

Iambic operation with squeeze key Dot dash 
insert ton, 

Dot dash memories, sell com pie i mg dots and 
dashes, jamproot spacing, instant start (except 
when recording) 

All controls are on front panel speed weight, 
tone, volume. Smooth linear speed control, 8 to 


MFJ-481 “Grandmaster” 

MFJ-481 

$QQ95 

Ow<+$4> 

Store two 50 character messages* 

Repeat Junction lets you repeat any message 
continuously LED indicates when memory is in 
use Resets wilh button or paddle 
Tune function keys (raremitter tor tuning 
Linear speed control on front panel 8 lo 5D 
WPM Volume control adjustable bom rear pa net. 
Internal tone control Speaker 
Memory saver saves messages in memory 
when power is lost Uses 9 voll battery Reliable 
solid state keying 5x2x6 inches 12 to 15 VDC 
or f 10 VAC with optional AC adapter, $7 95 


50 WPM 

Weight control lets you adjust dot dash space 
ratio; makes your signal distinctive to penetrate 
ORM 

Tone control. Room tilling volume Speakei 

Tune function keys transmitter lor tuning,. 

Ultra reliable solid state keying: grid block, 
cathode. solid state transmitter ( 300 V. 10 ma 
max, + 300 V, 100 ma max) CMOS IC’S, 
M05 memories Use 12 to 15 VDC or 110 
VAC wilh optional AC adapter, $7.95 Automatical 
ly switches to external batteries when AC power 
is lost 

OPTIONAL BENCHER IAMBIC 
PADDLE FOR ALL MEMORY 
KEYERS Dot and dash pad 
dies have fully adjustable 
tension and spacing for ihe exaci "feel 1 you 
like, Heavy base with non slip rubber Jeet elimi¬ 
nates "walking $42.95 plus $4 00 lor stepping 
and handling 



For tech info order or repair status, or calls 
outside continental US and inside Miss. call 
601 323 5869 

• All MFJ products unconditionally guaranteed for 
one year (except as noted). 

• Products ordered from MFJ are returnable within 
30 days lor full refund (less shipping)* 

• Add shipping A handling charges in amounts 

shown in parentheses. _ 


Write for FREE catalog* over 80 products 

ME I ENTERPRISES, 

Ivll W INCORPORATED 

Box 494* Mississippi Slate* MS 39762 
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K2AHL'S RFI PROBLEMS, which he reported had resulted in a judge ordering him off the 
air and - threatening his license, have now taken a somewhat different turn. On April 11, 
1978, on the advice of his attorney, K2AHL voluntarily signed an agreement that he *d 
eliminate all interference to his neighbor's equipment. This in effect gave the state 
jurisdiction over his operating (with respect to interference), even though the ARRL's 
legal packet—which he'd requested and received—makes the point that an FCC license 
pre-empts local control of transmissions. 

He Went Back On The Air after clean-up efforts only partially solved the RFI problems, 
so they _ took Kim back To court on several occasions for violating his 1978 agreement. At 
the last December hearing the attorneys proposed quiet hours, but instead K2AHL made a 
new agreement to shut down completely since his father (who was attending for him) indi¬ 
cated he'd find it "demoralizing" to observe quiet hours. Later, however, he claimed 
that this new agreement had been made under duress. 

Under The Circumstances , the problems of the position he's put himself into cannot be 
resolved the way K2AHL now wishes, with or without the support of the Amateur community. 
It's certainly a classic example of how not to resolve an RFI complaint, and not one 
that should be considered to set any precedents. 

A RECALL PETITION FOR CENTRAL DIVISION Director Ed Metzger, W9PRN, was circulated at 
Dayton Amateurs representing the TndTana Radio Club Council. The group, principally 
from the Indianapolis area, is reported to be seeking the director's recall on the 
grounds that the League's failure to count the Central Division ballots for director in 
last fall's election deprived them of their votes. After former director W9NTP resigned 
late in that hard-fought campaign, W9PRN was declared the only eligible candidate and 
thus elected without ballot. 

No Complaints About W9PRN's performance or competence are cited in the recall petition, 
which simply asks the" League to "hold, as soon as is practical, a recall election to deter¬ 
mine whether or not the current director...shal1 be recalled." The petition's supporters 
seemed principally concerned with the election process, claiming that W9NTP's resignation 
had been made "under duress." 

A NEW BILL S TR ONGLY SUPPORTING Amateur Radio was introduced in the U.S. Senate on 
Wednesdays Apr €T ~Ey Sen. Barry Goldwater, K7UGA. The bill, S 929, would provide for 
point-of-sale control of transmitting equipment, extend the term of an Amateur license 
to 10 years, and — like the old Vanik bill—give the FCC authority to set RFI standards 
for receiving equipment. 

Volunteer Aid From Amateurs could be sought by the FCC for both exam giving and en¬ 
forcement , ~hs _ TTaa~^beeT : ryroposed in Rep. Dannemeyer' s HR 2203, along with lifting of the 
secrecy provision of Section 605 of the Communications Act. 

Sen. Goldwater Is Now Chairman of the communications subcommittee of the Senate 
Commerce^Committee, and most of the members of the subcommittee joined him in co-spon¬ 
soring S 929. 

30T H AN NIVE RS ARY DAYTON HAMVENTION drew over 20,000 the last weekend in April, with 
185 exhibitors and a _ filled TfOT)-s pace flea market. Business was excellent both inside 
and outside throughout the long weekend. Some 1400 attended Saturday night's banquet 
honoring the Amateur of the Year, W9CI, and Specific Achievement Award winners WA6ITF 
and KH6IAF. W8WY won the complete TS-130S station door prize. Winner of the Drake 
"7-Line" complete station Hamvention door prize was YL N8AIM; runner-up W9CJW took home 
a TR-9000, and N8BLX a J.W. Miller AT-2050 automatic antenna tuner. K.3KE and Ham Radio's 
W6NIF shared top honors in the CW competition at 40 WPM plus, while W8AU managed - 18 WPM 
solid copy through QRM. 

A 40-METER BROADCA STER operating from southern Florida, shut down twice by the FCC, 
went free recently after U.S. Attorney Atlee W. Wampler III requested the charges be 
dropped. Jose Gonzoles had freely admitted his regular anti-Castro broadcasts on 40 
with a kilowatt, but despite that illegal operation and considerable FCC enforcement 
effort, he avoided trial. It now seems likely that other Florida illegal broadcasters, 
some also using the Amateur bands, will continue operating. 

MENTAL INCOMPE TE NCE IS GROUNDS for a license denial, FCC's Chief Administrative Law 
Judge — Lenore Ehrig has ruled in a review of K6E0A's case. K6E0A is the Los Angeles Ama¬ 
teur who was arrested and jailed after threating the lives of two FCC engineers who 
attempted to inspect his station during a jamming investigation in 1979. Federal charges 
were later dropped after he was judged mentally incompetent, and he later pled guilty to 
state charges resulting from the incident. 

This Latest Decision came during a hearing on K6E0A's license. The judge also ruled 
thatf~an "applicant for an Amateur license does agree to abide by applicable regulations, 
including those that concern prohibited communications. 
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INTRODUCING SONY’S NEW DIGITAL 

DIRECT ACCESS RECEIVER! 


95 p |us 

$5.00 

shipping 


$299 


only 


ON V 


Revolutionary 
Instant Access Digital 
Shortwave Scanner 

* Continuous Scanning of LW. MW, SW. & FM Bands 

• Inslant Fingertip Tuning —No More Knobs' 

• 6 Memories for Any Mode (AM.SSB/CW, & FM) 

* OuaJ PLL Frequency Synthesized —No Drift* 


A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
Shorl wave receiver combines so many advanced features for 
both operating convenience and high performance as does (he 
new Sony ICF 2001 Once you have operated this exciting new 
radio, you’ll be spoiled forever 1 Direct access tuning eliminates 
conventional tuning Knobs and dials with a convenient digital 
keyboard and Liquid Crystal Display iLCDf for accurgie frequen 
cy readout to wilhm 1 KHz Instant fingertip tuning up to 8 
memory presets, and continuous scanning features make the 
ICF 2001 the ultimate in convenience 

Compare ihe following features against any receiver currently 
available and you will have lo agree thal the Sony ICF 2001 is the 
best value m shortwave receivers today- 

OUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29.999 MHz band PLL, circuit has 100 KHz step white PLL? 
handles 1 KHz step, both of which are controlled by separale 
quartz crystal oscillators for precise, no dnlt tuning DUAL CON 
VERSION SUPERHETERODYNE circuiiry assures superior AM 
reception and high image rejection characteristics The 10.7 MHz 
IF of the FM band is utilized as the 2nd IF of the AM band A new 
type of crystal liller made especially lor this purpose realizes 
clearer reception than commonly used ceramic filters ALL FET 
FRONT END for high sensitivity and interference rejection Inter 
modulation, cross modulahon and spurious interference are et 
feclively rejected FET RF AMP contributes to superior image re 
jection. high sensitivity, and good signal to noise ratio Both 
strong and weak stations are received with minimal distortion 


EXTENDED SPECTRUM CONTINUOUS TUNING 


m fm 

76 to 108 


$&MHz 


—irflW 


A Enter Button 
8 Signal Strength 
indicator 

C Liquid Crystal Display 
D Memory Preset Buttons 
E Antenna Adjustment 
Dial 


F SSB/CW Compensator 
G Execute Bar 
H Manual Tuning Buttons 
I Scan Button 
J High/Low Limit Buttons 


OPERATIONAL FEATURES 

INSTANT FINGERTIP TUNING with the calcutatorlype key board 
enables the operator to have instant access to any frequency m 
Ihe LW MW. SW. and FM bands And the LCD digital frequency 
display confirms the exact. dnflTree signal being received 
AUTOMATIC SCANNING of the above bands .Continuous 
scanning of any desired porlion of Ihe band is achieved by 
setting the and "L?' keys to define the range to be scanned 
The scanner can stop automatically on strong signals, or il can 
be done manually MANUAL SEARCH is simitar to the manual 
scan mode and is useful for quick signal searching The "UP' 
and "DOWN” keys let the tuner search for you The FAST key 
increases the search rate for faster signal detection MEMORY 
PRESETS. Six memory keys hold desired stations lor inslanl 
one key tuning in any mode (AM. SSB/CW, and FMj and also, the 
"Li” and L?' keys can give you two more memory slots when 
not used for scanning. OTHER FEATURES: Local, normal, OX 
Sensitivity selector lor AM SSB/CW compensator, 90 mm sleep 
timer: AM Ant Adjust 


SPECIFICATIONS 

CIRCUIT SYSTEM: Fm Superheterodyne AM Dual converse 
superheterodyne SIGNAL CIRCUITRY: 4 1C s, 11 FET s, 23 
Transisiors, 16 Diodes AUXILIARY CIRCUITRY: 5 1C s. 1 LSI, 5 
LED's. 25 Transistors, 9 Diodes FREQUENCY RANGE; FM 
76 108 MHz: AM 150 29,999 KHz INTERMEDIATE FREQUENCY: 
FM 10 7 MHz , AM 1st 66 35 MHz , 2nd TO 7 MHz ANTENNAS; FM 
telescopic, ext ant terminal, AM telescopic built m femie bar 
exl ant terminal POWER: 4 5 VDC/120 VAC DIMENSIONS: 12’* 
<Wt X 2 Vi m (Hi X 6^ (D). WEIGHT: 3 lb 15 oz [1,8 kg) 


1009 GARFIELD ST. OAK PARK, IL. 60304 
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tune in on the world 


Tips to get you started in 
shortwave listening 



Shortwave and scanner receivers adorn the listening 
post of Bill Rutherford, Bardstown, Kentucky. 


Most of us can remember our first exposure to 
shortwave radio, It might have been at the invitation 
of a local Amateur Radio operator. Perhaps a gift of a 
receiver opened our eyes to the hobby. Or did a 
shortwave listening (3WL) hobbyist let you hear 
things that fertilized your imagination? 

Just a few short years ago simple shortwave 
receivers abounded; tube-operated sets tuned in on 
Radio Moscow, the BBC, and other shortwave 
broadcasters worldwide* But with the radio bands 
more congested now, simple radios are no longer 
capable of discriminating among the multitude of 
signals packed together Throughout that busy por¬ 
tion of the electromagnetic spectrum, 

the market changes 

By the close of the 1960s r venerable names like 
Hallicrafters, National, Hammarlund, RME, Gonset, 
and others had disappeared from the shortwave 
receiver marketplace. A new hobby, CB radio, had 
begun to emerge as the nation's new gadgetry 
obsession* By the mid 1970s, good shortwave 
receivers at a reasonable price were unavailable. A 
few off-shore brands were on discount house shelves 
as portables, but not worthy of attention. Serious 
hobbyists were forced to shop around for military 
and commerical surplus. Tube-type receivers such as 
the R-388, R-390, and other salvageable radios 
became prime items. 


i 

And then an unexpected series of CB spinoffs 
shaped the destiny of consumer radios. Innovative 
technology, which developed competitive, low-cost 
CB transceivers, went to work for the shortwave 
hobbyist. Large-scale integration of complex circuit¬ 
ry into tiny chips of silicon greatly cut costs while in¬ 
creasing dependability and performance. Frequency 
synthesis and phase-locked-loop oscillator circuitry 
proved to have enormous potential in general cover¬ 
age receivers for the shortwave spectrum. A South 
African firm produced the Sarlow-Wadley portable, 
an outstanding shortwave receiver featuring the 
Wadley loop. Other manufacturers followed the 
trend. 

The market is burgeoning with merchandise of 
outstanding quality at reasonable prices, prices far 
lower than equivalent performance would have cost 
just a few short years ago. Inexpensive beginners' 
radios are also plentiful for less critical listening. 

what should l look for? 

Along with the wide selection of modern receivers 
comes the bewilderment of trying to make the right 
decision. Which radio will suit my needs? Are there 
any real lemons? Does price dictate the quality? How 
can I be sure to pick the right radio? 

Fortunately, there is considerable variety in both 
quality and price. Unfortunately, price does not 
always dictate quality! Let's take a close look at some 
of the characteristics that must be considered in 
making a choice. 

selectivity 

Unquestionably, the ability to discriminate among 
closely packed stations for single-signal reception is a 
prime requirement (fig. 1). Good receivers will have a 
switchable option — "selectable selectivity," if you 
will — to choose the degree of selectivity required for 
different listening challenges. Musical programs with 
little adjacent interference may justify wide selective 
ty, while Morse code and single-sideband voice 
reception in the crowded ham bands will require the 
use of sharp or narrow selectivity* 

By Bob Grove, WA4PYG, Route 1, Box 240 
Brasstown, North Carolina 28902 
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sensitivity 

There is little real difference among most modern 
receivers in their ability to detect weak signals, 
although a high noise figure can reduce apparent 
sensitivity. It's what the receivers do with the signals 
after they hear them that separates the wheat from 
the chaff! The day of the 500-foot antenna is gone; 
modern shortwave receivers work fine with wire 
antennas anywhere from 25 to 100 feet in length, so 
long as they are high, free of metallic obstructions, 
and away from electrically noisy power lines. 



stability 

The ability of a receiver to remain on the frequency 
to which it is tuned is important when listening to 
amplitude-modulated signals; it is vital when listen¬ 
ing to CW (Morse code) or SSB (single-sideband 
voice). 

Stability comes in two varieties: thermal and 
mechanical. Thermal stability refers to the behavior 
of electronic components as they change tempera¬ 
ture. If frequency-determining components change 
value as they change temperature, they have the 
annoying effect of shifting the received frequency. 

To check a receiver for thermal drift, turn it on and 
tune in a shortwave broadcast station with the beat- 
frequency oscillator (BFO) on so that a low-pitched 
tone is heard. If the tone slowly changes pitch, the 
receiver suffers from thermal instability. A good 
receiver will settle down in a couple of minutes, but 
some receivers will drift continuously. Such receivers 
are virtually worthless for CW, SSB, or radioteletype 
(RTTY) reception. 

Mechanical stability is a measure of the sturdiness 
of construction. As in the previous test, tune in a sta¬ 
tion with the BFO turned on. A modest rap on the 
side of the cabinet will betray the presence of 
mechanical instability by causing the note to warble 
or shift suddenly. 


Another sign of mechanical instability is displayed 
as dial backlash; if there seems to be play in the dial 
when tuning in a station, backlash is present, making 
precise dial settings difficult. 

frequency range 

Most general-coverage receivers tune continuous¬ 
ly from the standard broadcast band (0.54-1.6 MHz) 
through 30 MHz; some start even lower in frequency 
to include the European 1600-400 kHz broadcast 
band. A few begin at radio's basement: 10 kHzl 

Years ago, many general-coverage receivers of¬ 
fered considerable frequency range, often ascending 
far above 30 MHz. Such receivers compromised per¬ 
formance for frequency coverage. 

Ham-band-only receivers, which cover spaced-fre- 
quency segments (3.5-4.0, 7.0-7.3 MHz, etc.) omit 
the majority of the shortwave spectrum. While these 
receivers are of good quality, they restrict listening to 
Amateur communications only. 

spurious response 

Strong signals have an annoying habit of being 
heard at more than one place on the dial. Some of 
these phantom signals result from the inability of 
receivers to suppress unwanted signals of formidable 
strength. A good test of spurious response may be 
made by tuning the receiver slowly through an 
extremely active band of frequencies, listening for 
whistles to change pitch while you tune without the 
BFO turned on. 

frequency readout 

The close spacing of signals throughout the short¬ 
wave band demands accurate frequency readout. It 
is often futile to look for a station even when you 
know its frequency if your dial reading is inaccurate. 
Similarly, if you happen to stumble across an intrigu¬ 
ing transmission which doesn't identify itself, there is 
no way to nail it down without knowing what fre¬ 
quency it's on. 

Frequency displays may be analog (the continuous 
frequency spread is printed on a scale through which 
a pointer gradually moves) or digital (only the numer¬ 
ical characters that indicate the present setting of the 
receiver frequency are displayed.) Digital frequency 
readout is clearly the winner, taking over printed dials 
in all but the least expensive radios. 

where to buy? 

Many prominent manufacturers advertise their 
consumer-grade communications receivers in hobby 
magazines such as ham radio . Most Amateur Radio 
retail stores stock general-coverage receivers for 
shortwave listeners. 
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listening in — 

"Utes" or broadcasters? 


table 1. Typical shortwave block assignments in 
North America (partial list). 


frequency 

(kHz) 

class of service 

3500-4000 

Amateur 

4000-4063 

fixed 

4063-4438 

maritime/mobile 

4438-4650 

fixed, aero mobile 

4650-4750 

aero mobile 

4750-4850 

fixed 

4850-5000 

fixed/mobile 

5000-5250 

fixed 

5250-5450 

fixed/mobile 

5450-5730 

aero mobile 

5730-5950 

fixed 

5950-6200 

international broadcasting 


table 2. International broad¬ 
casting frequency bands. 


frequency 

(kHz) 

meter band 

2,300- 2,500 

120 

3,200- 3,400 

90 

3,900- 4,000 

75 

4,750- 5,060 

60 

5,950- 6,200 

49 

7,100- 7,300 

41 

9,500- 9,775 

31 

11,700-11,975 

25 

15,100-15,450 

19 

17,700-17,900 

16 

21,450-21,750 

13 

25,600-26,100 

11 


table 3. The most intriguing portions of the 
shortwave spectrum. 

frequency (kHz) 

4,750- 5,300 

5.300- 5,950 
6,500- 7,000 

7.300- 8,000 
8,800- 9,100 

11.100- 11,700 

13.100- 14,000 

14.400- 15,100 

17.400- 18,100 


Most shortwave devotees classify their listening 
thrusts into two categories: utilities (two-way com¬ 
munications such as military, ship-to-shore) and 
broadcasters (Radio Peking, Voice of the Andes). 
While many enthusiasts share their listening time 
between the services, most eventually find one of the 
facets of listening of greater personal interest and 
challenge. 

the delicate art 
of listening 

Spinning the receiver dial through its tuning range 
is like shooting at ducks in a fog; a good hit is pure 
luck! Successful listeners employ one or more tricks 
to guarantee results. First, it is a good idea to know 
what the frequency allocations are. Table 1 gives a 
sample of how assignments are made in North Amer¬ 
ica. Note that assignments are not based on the iden¬ 
tities of users, but on their class of operation (fixed, 
mobile, maritime). A more detailed chart is published 
in the Federal Frequency Directory (see publications 
elsewhere in this article.) 

Another trick of the trade is knowing when to 
listen. Shortwave signals propagate (travel) over vast 
distances, and just because it is 2 PM in your home 
town doesn't mean that daily activities are bustling in 
Tokyo! A world time chart can give you an edge for 
some types of listening. 

Our sun plays a vital role in propagation of radio 
waves. Its intense radiation has profound effects on 
reflection and absorption of radio waves in our atmos¬ 
phere. At night, listen to frequencies below 12 MHz, 
while during the daylight hours, signals above 8 MHz 
will be favored. Frequencies between 8 and 12 MHz 
are usually good around the clock. 

international broadcasting 

One of the major thrusts for propaganda by any 
nation is its radio contact with the world. Thousands 
of transmissions are beamed daily from virtually 
every point on the globe to every other point. Pro- 
American, anti-American, pro-Communist, anti¬ 
communist — it's all there and makes for some fasci¬ 
nating listening. Table 2 shows the target areas to 
tune your receiver for these broadcasts. However, 
not all countries subscribe to this fixed band plan. 
You are likely to intercept broadcasting stations 
throughout the shortwave spectrum; broadcasters 
occasionally choose to go on their own without inter¬ 
national cooperation regarding treaty matters con¬ 
cerning frequencies and schedules. 
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table 4. Listening intrigue (all frequencies in kilohertz) 

Navy 

radioteletype 

14.160 

Atlantic fleet 

6,697; 8,972 

Guantanamo Bay telephone 

10,222.5 

war games 

Air Force 

9,259 

MacGill AFB 

5,683; 8,993 
11,246 

SAC 

6,761; 9,027 
11,243; 13,241 

TAC 

8,964 

MAC 

11,182 

hurricane hunters 

5,683; 8,993 
11,232 

Andrews AFB 

13,247 

Cape Kennedy 

10,780; 20,390 

NORAD 

14,894 

MARS 

4,580; 4,885 
7,324; 7,540 
13,977 

CAP 

4,467.5 
4,585; 7,635 

"Spy" Numbers Stations 

3,060; 3,090 
5,812; 6,772 
8,418 

Travelers Info Service 

530; 1,610 

Canadian Air Force 

Coast Guard 

11,233 

ship-to-shore 

5,680; 5,696 
11,201 

emergency (CW) 

500 

AMVER 

Embassies 

State Dept. CW marker 

6,506.4; 8,765 
13,113 

(KKN50) 

6,925; 23,975 

worldwide pool 

South/Central America 

10,640; 13,626 
14,355 

(military attaches) 

Aeronautical 

7,430; 13,950 

FAA regional net 

7,475 

VOLMET 

3,001; 5,652 
8,868; 13,272 

ARINC 

13,320; 13,328 
13,356; 17,941 

Russian Aeroflot 

Maritime 

11,312; 17,936 

simplex 

4,125; 4,143.6 
6,218.6; 6,221.6 
8,790 

calling/emergency 

2,182 

Great Lakes 

6,516 

inland waterways 

6,519; 6,522 

Petroleum Network 

4,634.5; 4,637.5 

Smugglers 

7,400-7,500 

14,400-14,500 

Pirate Broadcasters 

Clandestine Broadcasters 

6,235-6,280 

7,325-7,370 

Radio Free Grenada 

15,045 

anti-Castro 

7,030-7,090 


the hot spots 

Intrigue permeates the shortwave bands. Smug¬ 
glers, spies, undercover communications, tactical 
military operations and other activities never cease to 
pique the imaginations of hobby listeners. 

Where are such transmissions to be found? Virtu¬ 
ally anywhere. But before dismissing such catches as 
unpredictable, let's do a little planning. First, low- 
power communications cannot compete with high- 
power broadcasters, so that eliminates some fre¬ 
quency ranges. Second, time of day dictates the 
most likely portion of the spectrum to be in use, with 
the lower frequencies primarily in use at night. 

Experience has shown a few key segments of the 
high-frequency spectrum to be favored for two-way 
communications by the most interesting targets of 
the "utilities DXers," those relentless hobbyists who 
pursue things that they are not supposed to hear. For 
a close look at those more productive hunting 
grounds, consult table 3. 

try this sampling 

Most of us enjoy the cookbook approach to listen¬ 
ing: look up a listing in a frequency directory and dial 
it up. Some of the more interesting stations can be 
tuned in by this straightforward approach. Let's take 
a look at a few listings (table 4). Most transmissions 
are SSB. Perhaps something here may capture your 
interest! 

listeners' clubs 

A number of clubs exist for the pleasure of serious 
shortwave hobbyists. For information about these 
clubs, enclose a self-addressed envelope along with 
your request to: ANARC (Association of North Amer¬ 
ican Radio Clubs), 409 Laconia Lane, Schaumburg, 
Illinois 60193. 

publications 

Several outstanding publications are available to 
assist the SWL enthusiast. Among them are: Federal 
Frequency Directory, Communications Monitoring, 
Radio Communications Guide, World Radio TV 
Handbook, Confidential Frequency List, and the 
Sounds of Shortwave cassette.* 

a final word 

Listening in is an American privilege. Perhaps no¬ 
where else in the world are laws regarding the inter¬ 
ception of private correspondence so lenient. But 
there are regulations, and listeners should be appris¬ 
ed of their obligations. 


* Available from Ham Radio's Bookstore, Greenville, New Hampshire 03048 
or Grove Enterprises, Incorporated, Brasstown, North Carolina 28902. An 
interesting catalog may be obtained from Grove Enterprises, Incorporated. 
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Yaesu FRG*7 



Kenwood R 1000 



Radio Shack PX 302 



Radio Shack DX'200 


At left, a few of the receivers suitable for shortwave listen 
mg that are currently on the market. Shortwave listening is 
often the first step to an Amateur license, and many active 
Amateurs are also confirmed SWi enthusiasts. 

i 

Section 605 of the 1934 Communications Act spe¬ 
cifically prohibits the divulgence to another person 
the nature of a communication which you heard that 
was not directed toward you. Nor are you allowed to 
make use of that information for your own gain. The 
act is enforced by the FBI, Hobby radio listening is 
educational recreation; but only the information 
transmitted by broadcasting stations is intended to 
be repeated. 

The hobby of shortwave listening is at a level 
greater than ever before in history, and its ranks are 
growing. Tune in on the action. There's a world of 
listening out there! 

reference 

1 Bob Grove, WA4PYG "Shortwave Listening, a World of Intrigue/" Ham 
Radio HORIZONS , November 1980. page 13 
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know 
more? 


WRITE TO 
DEPT. A 
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CATALOG. 


We’ve got a 
Secret ... 

Our products and 
customer service 
will soon be one 
of the best 
known secrets 
in 

communications 
monitoring , 



", , . searching for the sounds oi to morrow" 

GROVE ENTERPRISES, INC. 

Brasstown, North Carolina 26902 
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The Cubic 103, If youVe looking for DX, the Cubic 103 is 
the rig you should be looking at. Because it's all solid state, 
state-of-the-art design and construction, with all bands ,160-10 
Meters (including the WARC bands) installed and operating. 

With Dual PTO s dual 8-pole filters {1.4:1 shape factor), true 
passband tuning, speech processor, 235 watts input and RF/IF 
gain controls, the 103 has the performance that’s necessary for 
exeptionaf operation under the high cross modulation conditions 
found on today's crowded bands. 

If you're lookin for DX, look no further DX is the new Cubic 103* 
The suggest retail price of the Cubic 103 is $1395.00, But a lower 
guote is just a phone call away. 


The Specs: Solid State Construction, 
Dual PTO's for split frequency operation, 
AH bands installed and operating, 160-10 
Meters, including the 3 new WARC bands. 
235 watts input. Fast break in (QSK), 
RTTY. VOX, Jack for separate receive 
antenna. Fully variable, AGC delay. Dual, 
8-pole filters with 1,4:1 shape factor, -6 

to 100 dB, Soft or hard CW output pulse 
shaping. Sophisticated noise blanker 

Exceptional dynamics: Noise floor -132 

dBm; 3rd order intercept +15 dBm, 



Electronics Supply Inc. 

1508 McKinney - Houston, Texas 77010* 713^658-0268 

Use the Mach son NitjhMint Call ! 30&7 Between 6-10 P M CenHoJ Time (M-W-F) 



BATTERY 
EATER?7 


YOU NEED A 
BATTERY-BEATER!!! 


(Radio not Included) 


OPERATE ycmr SYNTHESIZED HT CONTINUOUSLY Iron any 
I?-30v [).C. source: Auto, TrDcFrw. light Atrcrafl 
fl? or system). Home D,C. Power Supply!31 
STEWART'S New" BXTTrRY ->BEATER**provides the proper 
REGULATED voltage for your rig and plenty of 
Current for CONTINUOUS FULL POKER TRANSMIT I All 
day travel, flYTTvenTrig Simplex Net' with H<J QPF 
TO RE-CHARGE ! TRANSM IT EVEN WITH DEAD NICadsMlI 
•N0J a battery charger but a FULL PQm SOURCE with 
TW) PROTECTION CIRCUITS! 

• RUGGED ALUMINUM CASE? NEW, IMPROVED MODEL fW I COM 
SO TOUGH the AVERAGE KAN CAN STAND OH IT 1 

•YQUB NIC ad* REMAIN IN PLACE? Simply unplug for 
INSTANT PGR TARH I TV?I 

■DESIGNED by an engineer from NASA's Jet Propulsion 
Laboratory with components rated SO" 1 beyond 
requirements! 

• PPE-yjRID TACK for your radio with detailed, step- 
by-step installation Instructions* 

'■ FT. E'OWFR CORDS - 10 FT. T 0TA| REACH! VELCRO 
pads to iiwunt anv-wtu-re! I FULL TEAR WARRANTY!! 

•NO INTERFERENCE with PI 1 ?! LONGER LIFE FOR NiCadsI 

■ The ONLY ^rreswry power supply th^t can ■ lain all 
these exciting features, and more-!! 

■ NOW hVA 31 AilL F for TEMPO S-l.M; KENWOOD 

YAESL' FT-70TO; 3COM IC-?A/T; WILSON MX II, w IV; 
SAJfTEC HT -1PQO! I H EMnft ¥ H [GS RETAIN MEMORY!!) 

•PH ICE: AL! MODELS- SJO.OO Post Paul. Ca, Rci. add 
Sl.flO Tai. C.O.D., f s- You pay Postage and COO fees. 

• PHONE: 1 211-357-787* Col left forC.G.D. 


ARR is proud to offer the complete Microwave 
Associates Gunnplexer end accessory line* Two 
of the Gunn pi ester transceivers shown here jthe 
MA87141-1. at only $239.95 per pair) can form 
the heart of a 10 GHz communications system 
for voice, cw, video or data transmission* not to 
mention mounts intap DXing! ARR sells a line 
of necessary support equipment such as power 
supply/modulator and receiver boards. Write or 
call for additional information. 


Advanced 
Receiver 
Research 

Box 1242, Burlington, CT 06013 (203) 584-0776 


STEWRT QUADS F.O. Box 2535 Iwiudale, U. 9 I 7 UT- 


More Details? CHECK -OFF Page 98 
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A useful instrument 

■ 

for testing 
multipole filters 


stable wideband 

sweep generator 


Several articles have appeared recently in the 
Amateur literature describing crystal ladder filters. 
I've been interested in selective filters for many 
years, and after reading an article by G3JIR, 1 1 decided 
to try building a ladder filter. 

It soon became apparent that it would be difficult 
to adjust a multipoie filter (I had chosen an eight-pole 



ft 


f ront panel of author's homebrew sweep generator. 


I filter) without a sweep generator and oscilloscope to 
produce a pattern of the filter's passband. 

I didn't have a sweep generator, so I decided to 
build one. After trying the RC oscillator circuit sug¬ 
gested by K6DYX r 2 I was convinced that a more 
stable oscillator was needed when working with a 
highly selective filter in the 9-10 MHz range. The cir¬ 
cuit I chose uses frequency conversion, thereby mak¬ 
ing It possible to set up any frequency from 10 kHz to 
about 150 MHz. By subtracting the two oscillator fre- 
quendes (sweep oscillator and crystal oscillator), it's 
possible to produce a frequency-modulated signal as 
low as 10 kHz, By adding the two frequencies, usable 
signals can be produced well into the VHF ranges. 

typical test setup 

The sawtooth generator (fig* 1) provides a linear 
sweep signal to the sweep oscillator as well as a ramp 
for the oscilloscope. The frequency-modulated signal 
from the sweep oscillator is mixed with the crystal- 
oscillator signal in the balanced modulator to provide 
an amplified signal to the filter under test. (The filter 

By Harry Sievers, W7BAR f 2725 North Five- 
Mile Road, SP100, Boise, Idaho 83704 
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should be terminated with the proper impedances 
while the alignment is being made,) 

I used modular construction on homemade PC 
boards. Most of the construction is not very critical, 
but special attention should be paid to keep the 
sweep oscillator as stable as possible and to keep 
leads short if VH F operation is intended. 

the circuit 

Fig, 2 is a schematic diagram of the wideband 
sweep generator. The circuits are mounted on indi¬ 
vidual PC boards (indicated by dashed lines). Opera* 
tion of the essentia* circuits is as follows* 

Sawtooth generator. R3 controls bias to Q1, 
which, in conjunction with C2, sets the sweep fre¬ 
quency at about 30 Hz* G1 drives 02, which in turn 
drives the noninverting input of the 741 op amp. The 
dc voltage at the output of the 741 is balanced by R2. 

Sweep oscillator. The sweep oscillator is a 
grounded-drain Hartley circuit. It drives G4, a source 
follower, which is direct-coupled to 05, The output 
from 05 is fed to one input port of the double-bal¬ 
anced mixer. The slug in LI tunes the oscillator over 
about a 1-MHz range 14,5-5.5 MHz), and Cl provides 
fine tuning of about 10 kHz to provide easy adjust* 
ment of the center frequency. The signal from the 
sawtooth generator is applied to tuning diode CR1 to 
frequency modulate the sweep oscillator. 

Crystal oscillator* This is a Pierce oscillator; which 
allows a wide selection of oscillator frequencies for 
various output-frequency requirements. It is buffered 



fig. t* Tost setup for checking filters with the wideband 
sweep generator* Blocks A and B are impedance¬ 
matching networks or amplifiers. 


by G7 and G8, and the output is fed to the balanced 
mixer to be mixed with the output of the sweep 
generator. 


Ml 



Rear view of panel showing construction of the sweep 
generator. Upper left is the sweep-width control; 
center* center-frequency control; right* sweep-fre¬ 
quency control. At lower left is the signal output con¬ 
trol: center, dc balance control, and lower right is the 
sweep-output control. Power supply and crystal oscil¬ 
lator are mounted on the bottom circuit board. 



Under-chassis view showing the power supply (left) 
and crystal oscillator* 



Oscillogram showing the passb&nd of an eight-pole 
filter. 
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Cl 

2S pF variable mounted on panel 

06 

MPF 102 



(center frequency control) 

o; 

MPF 102 


C2 

0.47 pF low-leakage capacitor 

08 

2N2222 


CR1 

tuning diode (MV2203) 

09 

2N2222 


CR2-CRS 1N914 or equivalent 

R1 

25* pot mounted on panel (sweep frequency) 


LI 

36 turna No. 2$ (0.4 mm) tapped at 12 turns, V2" (25.4 mm) diameter 

R2 

25k trlmpot (dc balance on sweep output) 


Q1 

slug-tuned form mounted on panel 

R3 

25k pot mounted on panel (sweep width) 


unijunction transistor. Radio Shack 4276-2029 

R4 

25k pot mounted on panel (sweep output) 


02 

2N2222 

R5 

10k pot mounted on panel (signal out) 


03 

MPF 102 

T1 

12 turns No. 30 (0.25 mm) Trltllar wound on Amidon 

T50-72 core (4:1 

04 

MPF 102 


ratio) 

05 

2N2222 

72,7 3 

12 turns No. 30 (0.25 mm) Trlfttar wound on Amidon 

750-72 cora 



T4,T5 

12V 300 mA Radio Shack 4273-1385 
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Broadband amplifier . The output of the balanced 
mixer is amplified by Q9 to a level of about 2 volts. 
This voltage is more than adequate for checking fil¬ 
ters or aligning receivers and will usually be enough 

to allow using an oscilloscope of lower sensitivity* 

« 

A diode demodulator {fig. 3) converts the rf signal 
from the filter to dc, thereby eliminating the need for 
a high-frequency oscilloscope. 

During adjustment of a filter, I recommend that the 
sweep width be reduced as far as possible while still 
allowing you to see the ripple on the nose of the pat¬ 
tern. This makes it much easier to note changes as 
adjustments are made. 


c 

-1 

—)l — 1 

i -^-- TQ OSCfJ-LOSCQPi 

a 

n 

t c zoo,r 

* cm* c** Oft 

caerivxLeer 

fig. 3* Schematic 

diagram of a diode demodulator* 

which converts the rf signal from the filter under test 

to dc* 



measurements 

Measuring the bandwidth and the nose ripple of a 
filter can be made by plotting the passband 
response. To do this, connect the output of the 
diode demodulator to a low-scale VTVM and reduce 
the sweep width to zero. Connect a frequency coun¬ 
ter to the output of the signal generator. Slowly tune 
the generator through the passband of the filter and 
note the meter reading and the frequency as indicat¬ 
ed on the counter. By plotting meter readings versus 
frequency a pattern of the filter passband will be pro¬ 
duced. Following are the characteristics of a filter I 
recently constructed from surplus CB crystals: 

center frequency 9.565 MHz 

6-dB bandwidth 2.3 kHz 

60-dB bandwidth 3.9 kHz 

80-dB bandwidth 4*7 kHz 

nose ripple 1.5 dB 

insertion loss 10 dB 

acknowledgments 

I'd like to acknowledge suggestions from W7NO 
and W7BZ during the development of this project. 
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1 J 4. Hardcastte. G3JIR, "Some Experiments With High-Frequency Lad 
der Crystal Fitters," QST, December, 1978, page 22 

2 W.C. Smith, K6DYX* "An Inexpensive Sweep Generator," 057, Qcto 
her. 1976, page 17, 
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PRICE WITH 

CENTER 

MODEL 

SANDS 

LENGTH 

HI GBALUN 

INSULATOR 

Dipoles 

D 80 

60/75 

130 ' 

$26 95 

$24 95 

D 40 

40/15 

66 

25 95 

21 95 

D 20 

20 

33 ' 

24 95 

20 95 

D 15 

15 

22' 

23 95 

19 95 

D 10 

10 

16 ' 

22 95 

16 95 


Hl-Q ANTENNA 
CENTER INSULATOR 


Small, rugged, lightweight, 
v wealherprool 

Replaces cenier insulator 

% Handles full legal power 
and more 

$ 5.95 Wilh SG-239 connector 


$4.95 


Patani HQ. 


4 , 091.350 


WITH HI O 


Van 

Gorden 

Engineering 


ftOK ailftl, |. luais, OHIO 44131 


OcHler lnquni*& Invited 


For dipoles, yagis. inverted 
vees & doublets 

Replaces center insulator ^ * 
Puts power in antenna 
Broadbanded 3 40 MHz 

Small. Iighiweigbi and 
weatherproof 

1:1 impedance ratio 
For lull legal power and more 
Helps eliminate TV l 
With SO-239 connector 


$ 10.95 


TF 


Hl-Q ANTENNA 
END INSULATORS 


Antenna accessories ,iw,v ;jb>e wih .anttinna orders 
Nylon guy rope. 450# test, 100 feel 
Ceramic (Dogtrone Type) antenna insulators 
SO 239 coax connectors 


$3 49 
ZOTpr 

55 


Hl-Q 

Baiun 


Rugged, tight weigh! injection molded 
Of top quality material win high dieiec 
tfrc qualities, and excel lent weather 
ability End than la tor? are constructed 
in a spiral unending iashron to pel mil 
winding of loading coils or partial wind¬ 
ing for tuned traps 


□I POL 


All antennas are complete with Ht-0 Baiun or Hl-Q Antenna 
Center Insulator, (Mo 14 antenna wire ceramic insulator?., 
t00‘ nylon antenna support rope (SD models only 501 rated 
for Full legal power Antenna? may be used as an inverted V 
and may also be used by MARS or SWLs 


May be used for 

Guy wire suain insulators 

End or center insulators for 
antennas 

Construction of antenna load¬ 
ing coils or multiband traps 


Ail prices are postpaid USA 40 
Available at your favorite dealer or order direct from 


Shortened dipole* 


50-60 

60/75 

90 

31,95 

SO -40 

40 

45 ' 

28 95 

Parallel dipoles 



P 0-6010 

80 , 40 , 20 . 10(15 

130 ' 

39 95 

PD 4010 

40 , 20 ! 0 M 5 

66 ' 

33 95 

P D 6040 

80 . 40/15 

130 ’ 

35 95 

P D 4020 

40 , 20/15 

66' 

29 95 


Dipole shoflenera - only, tame it Indicated In SO model* 

S 40 80/75 $11 95 ipr 

S 40 40 Sl 0 95 /pr 
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It's been a beautiful June day, one 
of those rare jewels that only late May 
and early June can deliver to the Mid¬ 
west. Seventy degrees, dry with low 
humidity, a gentle breeze, altogether 
a perfect day* 

Thoughts of any kind of useful 
work were cast aside early, like those 
of the Mole about doing his spring 
cleaning in The Wind in the Willows. 
A Saturday like this just can't be 
wasted, and I didn't. 

A long bicycle ride in the country, 
hamburgers charcoaled on the grill; a 
perfect day. Now it's time for a look 
around the bands. The high-pressure 
cell sprawled across the Midwest cer¬ 
tainly wifi keep thunderstorms away; 
the bands should be relatively quiet 
and free of GRN, 

I ease into the operating chair with 
a bit of a wince; perhaps I did overdo 
it for the first long ride of the season. 


But I'm glad I did, even if I'll pay with 
sore muscles tomorrow, I flip the 
master safety switch on, and settle 
the headphones over my head as the 
receiver comes to fife. 

Let's see here, it's 0130 Zulu, 8:30 
PM Central Daylight Time. Fifteen 
ought to be in pretty decent shape, f 
flip the bandswitch, and start tuning 
the dial. Yes, there are lots of signals. 
That's fine; the band is obviously 
pretty wide open. 

What direction shall I point my 
antenna? The band could still be open 
to Europe, but so what if it is? I have 
everything in Europe except Albania 
and Mount Athos, and I'm sure not 
likely to hear one of them. Besides, 
they'll all be in bed* 

If conditions are good, the band is 
probably open over the polar regions,, 
with deep Asian Soviet, Indian, and 
Sri Lanka stations possible. It's 


morning in those parts. But those sta¬ 
tions tend to stay on 20 meters, 
rather than on 15, and I want to try 15 
for a while tonight. Still, it's a 
thought; some of them may well be 
on the band. 

I could point east into Africa. At 
this time of year, central and 
southern Africa ought to be a lead- 
pipe cinch for propagation on 15 at 
this time of day* But equally, it's too 
early, and they are most likely all in 
bed, even though conditions are fine. 
Still, the path into the Indian Ocean 
may be open, and it's morning there. 

I could point the antenna south- 
south east, good for Central and 
South America and Antarctic conti¬ 
nent. I don't need anything on the 
South American continent, but sure 
could use both the South Orkney 
Islands and the South Sandwich 
Islands, The path should be wide 
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open, and it's not too late for them to 
be up. It's definitely a possibility. 

I could go southwest, across the 
fabled isles of the South Pacific, and 
on into Australia and New Zealand. 
Visions of swaying palm trees and 
pounding surf on coral reefs cross my 
mind; but heck, it can't be any nicer 
anywhere than it was here today. It's 
mostly afternoon across that path, 
Saturday afternoon east of the date 
line, Sunday west of the line. Either 
way, a weekend with good chances 
of activity from stations in that area. I 
wonder if VK9NV works 15? 

There's always the northwest bear¬ 
ing, to Japan, Guam, the North 
Pacific and Southeast Asia. I could 
certainly use a couple of those 
places, but there are two chances of 
snagging one of them — slim and 
none. Like Cambodia, Burma, or 
Laos. 

Anyhow, I decide on my plan of 
action. I'll start looking north, across 
the transpolar paths. I'll have a good 
look around, then turn the antenna 
east-northeast to bisect the great- 
circle path between Europe and most 
of Africa. Then, after another good 
snoop around, I'll rotate the antenna 
into the southeast, and have a look 
for those Antarctic islands. 

If I fail to find anything of interest 
there, we'll try that shot across the 
wide Pacific, aiming west-southwest. 
And if that path is really good, we 
might get a long path peak into the 
Middle East and Northwest Africa. 
When I've milked that path dry, we'll 
haul round to the northwest, and 
have a look at the Orient and South¬ 
east Asia. Then, I'll back the antenna 
round to north, and start all over 
again. 

I move the receiver dial to 21,000 
kHz and begin tuning up the band, 
with the antenna due north. The 
band is definitely quieter with the 
antenna north, but that certainly 
doesn't mean it's dead. I hear a lot of 
signals, most of them pretty weak. I 
listen to call signs; they're from all 
over. There's a GM, Aberdeen, Scot¬ 
land. And there's an OH, a Finn. OK, 
not all Europeans are in bed. And of 


course, it's the weekend for them, 
too. I keep tuning. 

There's a signal with just a touch of 
chirp; nice fist, "CQ CQ DE AP2BQ 
AP2BQ AR." I pick up my 2-meter 
mike, and call it in on our DX chan¬ 
nel, "AP2BQ, that's Alpha Poppa 
Two Bravo Quebec, twenty one oh 
one nine, twenty one oh one nine, 
from W9KNI." I wait a moment. No 
one asks for a repeat, so I begin tun¬ 
ing again. Pakistan is always an inter¬ 
esting catch, but I have it, so I keep 
on tuning. 

Hmmm. The band is full of signals. 
There's a JA — pretty decent signal, 
too, considering that the antenna 
isn't on him. There's a raspy signal 
calling CQ. OK, it's UL7BDG. Gosh, 
the band seems to be as nice as the 
weather is. 

I continue tuning higher up the 
band, getting a feel for it, tasting its 
flavor. Even with my antenna north, I 
hear a lot of stations from other parts 
of the world that come in on other 
bearings. What's that — a loud sta¬ 
tion with lots of backscatter, obvious¬ 
ly a W or a VE, calling VP8AI. I grab 
my note card on VP8s — there's 
VP8AI listed. Faulkland Islands. OK, I 
don't need that one. 

I keep a note card on the Antarctic 
stations because their prefixes are not 
clear indicators of their DXCC coun¬ 
try status. For example, a VP8 could 
be Antarctica, the Faulkland Islands, 
the South Shetlands, South Georgia, 
the South Orkneys, or the South 


Sandwich Islands. Since I need sev¬ 
eral of these, I always listen to VP8 
call signs, and I keep a list made up of 
who is known to be where. Knowing 
that VP8AI is in the Faulklands saves 
wear and tear on the finals, not to 
mention the operator. 

The other Antarctic area prefixes 
are easier that the VP8s. The Argen¬ 
tines have their own system. If the 
first letter after the number is a Z, the 
station is Antarctic. The second let¬ 
ter, the letter after the Z, will tell you 
which island. Hence, LUIZA is South 
Orkneys; the Z for Antarctica, the A 
for South Orkneys. LU3ZY is the rare 
South-Sandwich station, while 
LU4ZS is South Shetland. LU3ZC is 
Antarctica. 

The Antarctic Russian stations all 
have 4K1 prefixes and all are on the 
relatively common Antarctic conti¬ 
nent, except for one station, 4K1F, 
who is in the South Shetlands. 

The Chileans use CE9 for Antarctic 
stations, with CE9AA to CE9AM call 
signs used by stations on the Antarc¬ 
tic continent, and stations on the 
South Shetlands using CE9AN 
through CE9AZ calls — not that there 
are that many calls issued and in use. 

I must keep all this in mind, know¬ 
ing that we have propagation into 
that part of the world. VP8AI won't 
do me any good, but maybe on the 
next kHz... 

But my antenna is still north, and 
I'm wool gathering entirely too much. 
It's deep Asia we're looking for on 
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this pass. I keep tuning the receiver. 

There's a signal with the marks of a 
long propagation path to it. He's call¬ 
ing CQ. Let's see who it is. OK, it's 
UH8HGB. I've worked four or five, 
but I still don't have a QSL, so I'd bet¬ 
ter give him a call. He's strong 
enough; maybe I can do this one 
barefoot, without turning on the 
linear. He signs, and I call, "UH8HGB 
UH8HGB DE W9KNI W9KNI W9KNI 
AR." I use the longish call, because 
from the sound of his fist he may well 
be a rather new operator. Ah, he 
comes right back... 

He keeps the contact brief, and 
that's fine with me. He definitely ap¬ 
pears to be a new operator; that's to 
my advantage, as he's more likely to 
QSL. We sign clear, and I start my 
tuning-up-the-band bit again. 

There's a signal: "1RT AR," with 
the marks of another Asian signal im¬ 
pressed from the transpolar path. 
Hey! Could it be? Naw, not a chance. 
Still, it could be. Naw, he's never 
been reported on 15. Hey, what the 
heck! No one's calling him, give a 
call. Naw, it's a waste of time. Oh go 
ahead, you have nothing to lose. 
What the heck, see if ! care. 

Having settled my internal debate, I 
bring the VFO up, and try to zero the 
frequency where I heard the tail end 
of that station. 

"1RT? 1RT? DE W9KNI W9KNI AR 
K." 

"W9KNI W9KNI DE A51 RT A51 RT 
GMOMES TNX CALL../' 


I'm in shock. My heart instantly 
switches into high gear. My hand 
trembles. I feel like my first oil well 
came in as an exploding gusher. It's 
BHUTAN! Exotic fastness of the High 
Himalaya, the land of the Dragon, the 
land of the Druk, rarest of the 
rare..."NAME HR RANDHU RAN- 
DHU HW COPY? W9KNI DE A51RT 
KN." 

My fingers feel like a funny combi¬ 
nation of lead and rubber, but my 
trusty Bencher paddle picks up, "R 
A51RT DE W9KNI R TNX RANDHU 
FOR QSO ES VY PSED QSO RST569 
569 QTH HR CHICAGO CHICAGO 
ES NAME BOB BOB PSE UR QSL 
FOR NEW COUNTRY HW CPY 
A51RT DE W9KNI AR KN." 

"R W9KNI DE A51RT FB BOB ES 
TNXRPT FM CHICAGO..." 

I pick up my 2-meter microphone, 
"Hey, I got a good one. It's A51RT, 
Bhutan, that's A51RT, twenty one oh 
sixty seven, Alpha Five One Radio 
Tango, twenty one oh sixty seven, 
I'm in QSO, from W9KNI." 

"...QSL SURE 73 ES GOOD DX 
FROM THIMPU BOB W9KNI DE 
A51RTSK." 

"R FB RANDHU BEST 73 ES TNX 
QSL SURE A51RT DE W9KNI SK 
EE." 

I sit there in shock. I can breathe 
now. There are about a dozen sta¬ 
tions calling him. From the sound of it 
they are mostly locals alerted by my 
2-meter call. Got to get the log 


I look at my calendar watch; OK it's 
the 6th. But GMT date would be the 
7th, because it's past midnight in 
Zulu time. I already had the time in 
the log — 0206 Zulu, I write in the 
date: A51RT, 21 MHz, 569 X 579, 150 
watts. 

Hah! That's right, I worked him 
barefoot. Had I known that he was 
going to be there, I certainly would 
have had the linear on and running. I 
never run the linear until I need it. 
New finals cost too much to be idly 
wasting filament time. Besides, my 3- 
500Z can be fully operational from a 
cold start in under 10 seconds flat. 
But I never needed it for this one. 

Bhutan! The number of hours I've 
spent looking for him on 20 meters. 
Then I nearly break my leg tripping 
over him on 15. Ah well, as they say, 
it's not how you get them but how 
many you get. But you've got to 
know that I'm going to brag about 
working Bhutan barefoot. 

I listen to the frequency again. 
Yep, he's still in there... 

"TNX JIM FOR QSO ES QSL 
SURE BK 73 ES DX FM THIMPU 
MUST QRT NW QRL W9WU DE 
A51RTSKCLEE." 

The 2-meter radio pipes up: "Hey, 
W9KNI, here's W9WU. Thanks, Bob. 
For that one I owe you a case of 
Augsburg, my man!" 

You know you've snagged a rare 
one indeed when WU offers such 
bestowments. 

I listen on to the chatter on 2 
meters a couple more minutes. WU 
certainly is catching a lot of good- 
natured static about his luck, lack of 
operating skills, and so forth, from 
the fellows that came up short when 
the A51 pulled the switch. WU is 
thoroughly enjoying it, and, of 
course, so am I. 

But with the band open like this, I 
ought to keep tuning. I resettle the 
earphones and begin turning the 
knob again. I find a couple Siberians, 
and one UL7, but it becomes obvious 
that I've milked the path for all it's 
worth. And its worth was high. The 
A51 is, and probably always will be, 
one of the rarest. And I got him bare- 


straight. 
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foot! That's one I'll always remem¬ 
ber, I know. 

I consider my plan of attack. It's 
0220 Z, 9:20 PM Central Daylight 
Time. And it's 3:20 AM in Western 
Europe. They're all in bed. I was go¬ 
ing to try the African path next, but 
it's really too early for those fellows to 
be up; and hearing people calling 
VP8AI has turned my attention to the 
far, frozen Antarctic. 

I pull the antenna around to 160 
degrees, the bearing that my Second 
Op tells me is for the South Orkneys. 
That's close enough for any of the 
Antarctic islands. I run the receiver 
back down to 21,000 kHz and start 


intently signing their calls. Wonder 
who they're onto? I bring my VFO up 
quickly. Never hurts to be ready. 
There. They've all stopped calling 
now; and yes there's someone com¬ 
ing back. 

"589 589 HR BK NAME IS ROGER 
ROGER ES QTH PORT STANLEY 
PORT..." OK, it's a VP8 in the 
Faulkland Islands. Wait, he's signing 
his call; let's see who he is. OK, it's 
VP8TN. H'mm. Check my laundry list 
of VP8s. He's not on it, so let's get 
him added. There, VP8TN — Faulk¬ 
land. I won't need to waste time on 
him in the future trying to crack a 
pile-up for one I don't need. 


Where? The side nulls cross, roughly, 
the path to Europe on the one side, 
and the path to New Zealand on the 
other. If the station that the pile-up is 
after is on frequency and I'm not 
hearing him, it's a pretty safe bet that 
he's buried in the side null of my 
antenna. Otherwise, I should hear 
something, even if very weakly. 

Hey, they're calling again, and 
there are more of them. There's 
W3KT. And N4WW. And K5LM. 
This ain't no Sunday School picnic — 
the heavies are out in force. As I rec¬ 
ognize their calls, and the sense of 
urgency they display, I myself get 
hyped. 



I immediately rediscover the prob¬ 
lem with tuning this path — very loud 
South-American stations. First it's 
LU8DZ, doing a drumbeat on my 
ears. Then it's PY7RO. But it's natur¬ 
al; the band is obviously wide open, 
and I'm looking down the jaws of 
their arrays as they look down mine. 
No wonder they are 30 and 40 dB 
over S-9. 

There's a CP5; not very common, 
especially on CW, but I have it, in the 
log and on the wall. I call it in on 2 
meters, and keep tuning. 

Suddenly, I find myself in a mini 
pile-up; perhaps a dozen stations 


Listen to that crowd call! They sure 
do seem intent tonight. That's not 
very nice — he hasn't finished his last 
QSO. Yeah, there he is. Wait; he's 
calling QRZ, and yet people all 
around him keep signing their calls. 
He's not that weak. 

Hey, wait a minute. They're not 
calling him at all. They are all calling 
someone else, and from the sounds 
of it rather frantically. Who? 

I wait. The pile-up dies down, and I 
tune carefully through it looking for 
their prey. Not a whisper do I hear. 
Nothing... I run the gain up. Nil. Oh 
oh. Should I turn my antenna? 


down again. Whomever they are 
chasing must be back to someone. I 
hit the antenna rotor, and swing the 
antenna around to the southwest. 
Maybe there's something on in the 
Pacific. 

Once again, I strain my ears as the 
antenna rotor responds to my com¬ 
mand. I'm almost crawling into my 
headphones trying to wring out infor¬ 
mation. Then I hear, "R LU3ZY DE 
W3KT R TNX ISIDRO UR 589 589 
QTH PA PA NAME HR JESSE 
JESSE HW COPY? LU3ZY DE W3KT 
KN." As 3KT signs, a bunch of 
fellows drop tail end calls. 
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It's the South Sandwich isles — 
the rarest of the Antarctic group. Un¬ 
til LU3ZY started up recently, the 
Islands had been off the air for over 
ten years. There had been recent 
reports of activity, but only on 
Spanish phone, and outside the U,S, 
phone bands. But now, they appar¬ 
ently are on CW. Hot Dog I 

But where is he? I turn the antenna 
hurriedly back to 160 degrees. That, 
at least, is one dilemma I'm done with 
now. He must be working split fre¬ 
quency. Let's start looking lower for 
him. 

I find him almost immediately, as 
he comes back to someone. Nice sig¬ 
nal, too, A clean, honest 579, with a 
trace of a chirp, probably due to a 
weak main supply. 

No wonder I was confused. The 
LU3 is listening up five, putting his 
pile-up squarely on top of the VPS. 
What a mess. But the LU3 is pretty 
welt in the clear, so we have a good 
shot at him. 

This time I quickly turn the final on. 
A quick touch up on the tuning after 
presetting the knobs, and I'm ready. 
OK, let's see who he's working now. I 
want to be ready, 

"OK JIM ES TNX QSO MUST 
QRT FOR WATCH DUTY 73 W9VNE 
DELU3ZYSKCL." 

Agggghhhi 

Oh well, I took at the clock, and 
make note to transfer to my black¬ 
board. OK, it's 0258 Zulu, His watch 
duty must start at 0300 Zulu. I note 
the frequency, 21,063* If he's keeping 
watches, there's a very good chance 
that he'll be on again tomorrow* And 
i'll be there. And so will a bunch of 
others. But that's OK, When I took 
up DXing nobody promised me a rose 
garden. 

Well, you win a few, you lose a 
few. But you sure aren't going to get 
a complaint from me* Bhutan! Wow! 
I'm still riding high* 

I've done enough for one day, a 
really super day, I turn the rig off, 
ground the antenna, and head up the 
stairs* I can just catch the ten o'clock 
news* Bhutan! Wow! 

ham radio 
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simple, high-frequency 

mobile antenna matcher 


Are you frustrated because you can't move up 
and down the 40- and 75-meter bands while driving 
down the freeway? The stumbling block, of course, 
is the narrow bandwidth of the antenna system on 
these bands, particularly on 75 meters. The higher 
the antenna Q, the worse the situation. 

Fortunately, the simplest remotely operated anten¬ 
na matcher/tuner for high-frequency mobile opera¬ 
tion also just happens to be highly efficient, very 
effective, and ridiculously easy to operate. It consists 
of just one lonely variable capacitor in the car trunk, 
tunable from the driver's seat. In my case, this is 
accomplished using a Umber 1/4-inch (6.5 mm) 
plastic rod. 

In a typical two-door sedan it's easy to rotate the 
capacitor manually from the driver's seat. With this 
simple arrangement one can move from 7150 to 7300 
kHz with a VSWR not exceeding approximately 1.1. 
On 75 meters, the VSWR is less than 1 ,2 over most of 
the 3800-4000 kHz band; it increases rapidly to about 
1 .5 at the phone-band edges. The exact numbers will 
vary slightly with antenna mounting, arrangement, 
car size, and road surface. 



By Woodrow Smith, W6BCX, 2117 Elden 
Avenue, Apt. 20, Costa Mesa, Cafifornia 92627 
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typical application 

In my two-door sedan, the limber shaft drives a 
planetary gear arrangement attached to the capacitor 
frame. Unfortunately, this method doesn't lend itself 
too well to a four-door sedan configuration, although 
it can be done if you're willing to go to the trouble of 
running the shaft through the passenger compart¬ 
ment at floor level — not an easy trick but still feasi 
ble on many four-doors. In this case, the driver 
reaches down instead of left and over to change fre¬ 
quency. 

My Mercury Monarch is probably typical of most 
compact and intermediate two-door sedans of 
domestic manufacture circa 1970-80. The limber 
shaft terminates at a small knob located at the for¬ 
ward edge of the left-quarter plastic trim panel (to 
the rear of the door frame), slightly above the arm- 
rest. The shaft runs snugly against the trim panel and 
is rarely noticed by passengers. Its height is such that 
it's possible to reach it briefly without interfering with 
normal driving tasks. The best height seemed to be 
about flush with the back of the seat (not the 
headrest). 

Once the antenna for a particular band has been 
trimmed for equal VSWR at the band edges, it's not 
necessary to touch the antenna again. Just rotate 
the capacitor for maximum radiated power. [I 



Tuning capacitor and limber shaft mounted in author's 
car. Planetary drive at capacitor prevents backlash and 
wind-up "hop" by reducing torque at capacitor. 



Another view of the tuning capacitor and coupling 
assembly installed in the author s car trunk. 


assume the rig is an all-solid-state transceiver with 
untuned 50-ohm output). 

circuit 

One arrangement I've used successfully is shown 
in fig, 1. A small, imported, illuminated tuning meter 
of questionable ancestry is mounted on the back side 
of the sun visor (to be at eye level and close enough 
for easy reading while driving). Voltage to actuate 
the meter is derived from a 1N34A diode inductively 
(link) coupled to the lead between the capacitor and 
the antenna base connection. (Before I found the 
tuning meter ! used a pocket multimeter placed on 
the seat. It had the advantage of sensitivity selection 
for tune up H but had the disadvantage of not being at 
eye level,) 

The word Umber is appropriate in describing the 
drive shaft because, unlike a flexible shaft with an 
outer sheath, the limber shaft is simply a 1/4-inch 
(6.5-mm) shaft stiff enough to avoid objectionable 
wind-up yet flexible enough to allow for some mis¬ 
alignment, or change in direction. 

The timber shaft is made to behave by supporting 
it in guides spaced at appropriate points (photo). 
Loose-fitting cable damps act as shaft guides. The 
use of the planetary drive unit eliminates backlash 
and wind-up hop by reducing the torque that the 
shaft must deliver. At the same time, it acts as a fric¬ 
tion brake to discourage the inherently unbalanced 
capacitor rotor from being vulnerable to shock and 
vibration. 

The planetary drive I used has a ratio of 6,5 to 1, 
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table 1. Readings and observations, 40 meters, 
initial conditions 

"High power" 40-meter Hustler resonator (coif and tip) 
RM-40-S. (Standard resonator RM-40 gave readings 
nearly identical.) 

obervatiorrs 

best VSWR with no shunt or series C 1.15 

best VSWR with optimized shunt C ( *=260 pF) 

and tip lengthened accordingly 1.0 

best VSWR with optimized series C («75 pF) 

and tip lengthened accordingly 1.0 

1,5-VSWR bandwidth; no tuning or adjustments. 

(1) no C, (2) optimum shunt C, and (3} optimum 
series C 

all three configurations *=58 kHz 

While shunt or series C was required to bring the 
VSWR below 1.15, the 1.5-VSWR bandwidth with 
fixed tuning is not changed significantly. 

While optimum shunt C can reduce VSWR to 
approximately 1.0, there's no reactance compen¬ 
sating effect if shunt is optimized as frequency 
is increased or decreased. Therefore, to make 
the tunable capacitor effective over as wide a fre¬ 
quency range as possible, it must be in 
series. 

VSWR obtained with resonator tip optimized for 
40-meter phone and tuning only with series 


capacitor 

7150 kHz 

1.1 

VSWR with resonator tip optimized for 

7300 kHz 

1.1 

entire 40-meter band 

7000 kHz 

1.22 


7300 kHz 

1.24 


which appears to be about optimum — but anything 
between 5 to 1 and 10 to 1 should be satisfactory. 

A few electronic parts stores carry planetary drives 
(such as the British-made Jackson Bros.). But if you 
have trouble locating one, note that they are avail¬ 
able as replacement parts for a number of ham trans¬ 
ceivers. 

My original plan was to rig up a motor-driven 
mechanism using the actuator from a remotely oper¬ 
ated telescoping auto-radio antenna obtained from 
an auto parts junk yard. However, obtaining and 
assembling the stuff turned out to be a more formid¬ 
able task than expected. So I made a lashup using 
manual drive through the limber shaft. It has been so 
satisfactory that, nearly three years later, the motor- 
driven project still is awaiting development. 

typical installation 

I use two separate and considerably different high- 
frequency mobile-antenna installations above the 
same ball mount. The first is a standard Hustler 
installation and is normally used around town 
because with it it's easy getting in and out of the 


garage and driving up to canopied gas pumps (and 
along residential streets with low telephone lines) 
without having to worry about the antenna hitting 
something. The other antenna is much more elabo¬ 
rate and is used only on out-of-town trips. 

results 

Because the matcher/tuner works equally well 
with both systems, and because so many Hustler 
installations are already in use, the VSWR figures 
(tables 1 and 2) are actual readings taken with the 
standard Hustler installation, and with the car in a 
vacant parking lot on asphalt paving. Tuner perform¬ 
ance isn't significantly different on other paved sur¬ 
faces or with other top or center-loaded antennas. 

To minimize interference and avoid spurious 
VSWR readings as a result of harmonic output, all 
readings were made with the smallest amount of 
drive to my 350-XL final amplifier that would produce 
usable readings with the VSWR meter set for maxi¬ 
mum sensitivity. After all VSWR measurements were 
completed, the meter made an unofficial visit to a 
calibration lab, where it was checked for accuracy. 
Readings below 2.0 on the meter turned out to be 
sufficiently accurate on the bands of interest that 
application of a correction factor was not necessary. 


table 2. Readings and observations, 75 meters, 
initial conditions 

Standard 75 meter Hustler resonator RM-75 
observations 

best VSWR with no shunt or series C, tip length 
optimized for F 1.4 

best VSWR with optimum shunt C (* 600 pF) at 

center of phone band and tip lengthened 

accordingly 1.0 

best VSWR with optimum series C (**240 pF) at 

center of phone band and tip lengthened 

accordingly 1.0 

1.5-VSWR bandwidth; no tuning or adjustments. 

no shunt or series C (VSWR 1.4 

at resonance) spot frequency only 

with optimum shunt or series C at 

center frequency * 19 kHz 

To stay below 1.5 VSWR, only spot (fixed) 
frequency operation is possible without shunt or 
series C. 

Even with optimum shunt or series C at center 
frequency, it isn't possible to move F very far when 
tip length and C are fixed. 

VSWR obtained with resonator tip optimized for 
75-meter phone band and tuning only 


with series capacitor 

3800 kHz 
4000 kHz 

1.5 

1.55 

Over most of band 

better than 

1.2 


i 
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other bands 

No readings are shown for 20, 15, and 10 meters 
because, on those bands, the VSWR will be 
reasonably low if the capacitor is simply tuned near 
maximum capacitance once and the antenna pruned 
as though the capacitor were not in use. If you want 
to go to the trouble of making the adjustments, 
though, the VSWR can be reduced to approximately 
1.0 over these three bands by making use of the 
capacitor, as on 40 and 75 meters. 

initial adjustments 

The initial adjustment that has to be made only 
once (for each band on which you'll want to take 
advantage of the capabilities of the capacitor) is sim¬ 
ple. It involves trimming the resonator whip length 
(in the case of a Hustler) or top hat capacitance to 
the value that gives equal VSWR readings at the band 
edges when the capacitor is rotated for minimum 
VSWR. With the 40-meter Hustler resonator, for 
example, this will involve lengthening the whip 
perhaps 3 inches (7.6 cm) from the normal midband 
setting. Once this is done, a VSWR meter is no longer 
essential, as long as you stay within the band limits, 
because proper setting of the capacitor can be made 
simply by tuning for maximum output, as noted else¬ 
where. 

On 75 meters, my 75-meter Hustler resonator "just 
barely got there" before running out of resonator tip. 
So I attached a miniature hose clamp above the coil 
to the top of the fat part of the top section, with the 
free end of the clamp (about 1-1/2 inches, or 3.8 cm) 
providing some additional capacitance. While minor 
adjustments may have to be made to accommodate 
the variable capacitor, planetary drive, and the limber 
shaft to a particular car, the considerations will be 
generally the same. 

The best place for the antenna is as far back on the 
left rear fender as possible; or, if you don't want to 
drill a hole for the ball mount, place it on the left side 
of the bumper using a bumper mount. 

precautions 

It's extremely important that a bumper mount be 
jumpered as directly as possible to the sheet metal of 
the car body with two separate, flat braids at least 
1/2 inch (12.7 mm) wide, terminating at points about 
12 inches (30 cm) apart. Drill pilot holes for sheet- 
metal screws if there are no suitable points of attach¬ 
ment. This is especially important with the new 
bumpers, like those on my car. 

The ball mount (or bumper mount and braid termi¬ 
nations), the tuning capacitor, and the planetary 
drive unit must all be clustered close together, with 
minimum bend in the limber shaft drive. Some bend¬ 
ing of the shaft can be tolerated, as long as it doesn't 


make too sharp a bend radius anywhere along its 
length. In my car, the capacitor is mounted on a hori¬ 
zontal and flat section of the fiberboard trunk liner, 
where it houses the connections to the left-hand 
stop, turn, tail, and back-up lights. Capacitor frame 
must be floated. 

some final observations 

Tuning for maximum power output with a VSWR 
box is simple if you're parked. But reaching around 
to tweak the tuning knob, while mentally subtracting 
the reflected power reading from the forward power 
reading, is definitely not recommended as something 
to be accomplished while in traffic. Tuning for maxi¬ 
mum output on a single meter at eye level is much 
quicker and safer. However, you should first make 
sure that the MAX INDICATOR peak correlates 
reasonably well with maximum radiated power. 

In a mobile installation there often are strange cur¬ 
rents flowing in the car metal. "Wattless" displace¬ 
ment currents that unintentionally get coupled into a 
sampling antenna or pickup loop can upset the accu¬ 
racy of the reading insofar as correlation with the 
actual radiation well beyond the induction field. At 
first I obtained an appreciable discrepancy when tun¬ 
ing for maximum "net" power on the VSWR box 
then peaking the reading obtained with the 1N34 
sampler previously described. I found that very effec¬ 
tive rf filtering was required on the wire bringing the 
rectified dc to the driver's position. Also, correlation 
was better when the very small pickup loop was placed 
right against the lead between the tuning capacitor 
and antenna base, rather than the lead between the 
coax and the capacitor. A larger link spaced from the 
lead caused some problems with stray fields. 

To make absolutely sure that the maximum "net" 
reading on the VSWR box correlated with maximum 
radiated power, I took field-strength readings at 75 
feet (23 meters) through a target spotting scope. The 
car was parked in a vacant parking lot, with no wires 
between the field-strength meter and the car. 

Correlation between field-strength peak readings 
and readings on the tune-for-max indicator was, for 
practical purposes, 100 percent after changes were 
made in the sampling loop (link) position; one side of 
the link was grounded at the link and filtering of the 
1N34A dc lead was improved. 

When you get your "world's simplest mobile 
antenna tuner" installed and ready to go, first make 
sure your "output power peaker" (if you use one) 
correlates reasonably well with the net readings of 
the forward and reverse power readings on a VSWR 
meter. Then you can forget the entire VSWR hassle 
and tune for MAX, which is more fun than tuning for 
a dip. 
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SAVE 

10 % 


BRAND NEW 

2ND OP 

by Jim Rafferty, N6RJ 

Completely revised and updated with all of the latest 
information, the brand new 2nd Op is an indispensable 
operating aid for ail Radio Amateurs. The 2nd Op gives 
you at the twist of a dial: prefixes in use, continent, 
zone, country, beam heading, time differential, postal 
rates. QSO and QSL record and the official ITU prefix 
list. Every ham needs a 2nd Op. Order yours today. 

'01981, 1st Edition. 

□ HR-OP $6.95 

NOW 

AVAILABLE 

FROM BEVERAGES THRU OSCAR 
- A BIBLIOGRAPHY 

by Rich Rosen 

From Beverages Thru Oscar — A Bibliography is a 

complete list of every article that would be of interest 
to a Radio Amateur or professional that has been pub¬ 
lished over the last 65 years. References are from CQ, 
Ham Radio, 73, QST. Proceedings of both the IRE and 
IEEE and Wireless Engineer, to name just a few. In 
fact, over 292 Magazines have been listed in this book 
with 92 different subject areas referenced. If you can't 
find it in this wonderfully complete bibliography, 
chances are, it was never published Never before has 
a book like this been put together. Don't wait another 
minute to get this invaluable reference tool. It costs 
just $29.95 but is worth much, much more. ©1979. 

□ PR-BO Softbound $29.95 

U.S. & FOREIGN 1981 
RADIO AMATEUR CALLBOOKS 

This is the operating tool for today's Radio Amateur. 
The 1981 Callbook is crammed full of the latest 
addresses, QSL information and other vital data. The 
Callbook is an invaluable aid in your quest for WAZ, 
WAS or DXCC. Order yours today. ©1980. 

□ CB-US Softbound $17.95 

□ CB-F Softbound $16.95 

Please add $2.55 to cover Callbook shipping. 


BRAND NEW 

WORLD PRESS SERVICES, 
FREQUENCIES 

by Thomas Harrington 

In today’s fast moving world, staying up-to-date can 
be a very difficult undertaking. Tuning in to the differ¬ 
ent world wide press services is one way to keep 
abreast of all the latest developments. There are hun¬ 
dreds of news service teletype stations operating 
around the clock from all parts of the world. The 
easiest way to find these stations is to have a copy of 
this brand new book on your operating table. Stations 
are listed by times and frequencies for easy locating 
and listening, Author Harrington also gives you plenty 
of helpful hints on the ms and outs of RTTY equipment 
and other "tricks of the trade." A must if you want to 
stay tuned to the latest world developments. © 1981. 

□ UE-PS Softbound $5.95 

MODERN ELECTRONIC 
CIRCUIT MANUAL 

by John Markus 

3600 circuits, from amplifiers to zero voltage reference 
switches! Exhaustively researched and arranged for 
ease of use. this comprehensive volume is an invalua¬ 
ble aid to anyone interested in electronics. For the 
ham there are filters, amplifiers, counters, clippers 
and more. Electronics hobbyists will also find this 
book full of valuable and interesting circuits that can 
be used in a variety of different ways. It would seem 
that the list is almost endless. Circuits are fully refer¬ 
enced as to where they came from, so that further 
research can be done if necessary. It's big, it’s heavy 
and it's expensive. But it’s a must if you want your 
library to be complete. ©1980. 1238 pages, 8.5 
pounds. 

□ MH-40446 Hardbound $44.50 

plus $2.50 shipping 

OWNER REPAIR OF 
RADIO EQUIPMENT 

by Frank Glass, K6RQ 

“The successful repair of any device results in restor¬ 
ing its operation at least to the level it had just before 
it quit.” With this basic concept in mind, author Frank 
Glass gives you step by step instructions on how to 
repair all kinds of electronic equipment. Fourteen 
chapters cover every aspect ol repair procedure from 
component use and failure and how to read schematic 
diagrams to a most important subject, safety. This 
book is required for the amateur new to servicing his 
own equipment. 85 pages. (101979. 

□ RQ-OR Softbound $7.95 

SHORTWAVE PROPAGATION 
HANDBOOK 

Edited by George Jacobs, W3ASK, 
and Theodore J. Cohen, N4XX 

For many hams, both new and old, radio wave propa¬ 
gation is still a mystery Realizing this, the authors 
went about the task of preparing a simplified text that 
could be understood by hams, swl's and engineers 
alike Stress has been given to simplified explanations 
and charts. The authors also detail a simplified method 
of do-it-yourself propagation forecasting. To assist 
your forecasting efforts , the book contains a complete 
listing of the 12 month smoothed sunspot numbers 
since 1749. Join those who know how to predict when 
(he bands will open to specific areas of the world. 
©1979. 


□ CQ-PH 


$7.50 


FROM: 

Name_Call_ 

Address_ 

City_State_Zip_ 

□ Check or Money Order Enclosed 

□ VISA □ MasterCard 

Acct. # _ 

Expires_MC Bank #_ 


Catalog # 


THE 10 METER FM HANDBOOK 

by Bob Heil, K9EID 

Here's an exciting and inexpensive new way to have 
fun. Convert that old CB radio to 10-meter FM. IO¬ 
meter FM is very similar to 2-meter FM, except you 
can talk around the world with broadcast quality sig¬ 
nals. This new book gives you simple, precise, step- 
by-step instructions on how to convert most CB radios 
to 10-meter FM. The author also goes through a com¬ 
plete description of everything else you need to know 
to get on 10-meter FM, band plan, operating proce¬ 
dure, amplifiers, antenna systems and how to put a 
10-meter repeater on the air It you want a way !o 
chat with the world from your car, but don't want to 
put a bulky HF transceiver in the front seat. 10-meter 
FM is a natural for you. no 1980. 

□ MP-FM Softbound $4.95 

ARRL LICENSE MANUAL 

78th Edition 

Do you have your copy';’ Brand new, fully revised, 
covers the latest FCC exams. The new 78th Edition 
should be required reading for everyone studying for 
the Technician, General, Advanced or Extra class 
license This “grandfather'' of a(l study guides has 
been carefully researched and prepared to ensure that 
you are capable of passing the Amateur exams if you 
successfully complete the book. Every Amateur should 
have a copy as it also contains a complete set of the 
latest FCC Amateur Rules and Regulations. 1981. 
Bigger than ever. 

□ AR-LG Softbound $4.00 

ELECTRONIC COMMUNICATION 
1981 s Best Seller 
by Robert Shrader 

1980 edition based on the latest exams. This popular 
volume presents in a simple step-by-step method, the 
basic practical theory of radio and electronics. This 
revised edition covers every FCC exam from Amateur 
Radio Novice to Commercial In wide use as a text¬ 
book. Electronic Communication is based upon the 
most up-to-date FCC sample exam questions available. 
To reinforce learning, every few pages there is a quiz 
that tests your comprehension. A carefully planned 
home study program, this book will allow you to pass 
any of the FCC exams. ©1980. 783 pages. 

□ MH-57138 Hardbound $26.95 

THE RADIO AMATEUR 
ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart 
Cowan, W2LX 

This book contains lots of well illustrated construction 
projects for vertical, long wire, and HF/VHF beam 
antennas. You'll also get information not usually found 
in antenna books. There is an honest judgment of an¬ 
tenna gain figures, information on the best and worst 
antenna locations and heights, a long look at the quad 
vs. the yagi antenna , information on baluns and how 
to use them, and new information on the popular 
Sloper and Delta Loop antennas. The text is based on 
proven data plus practical, on-the-air experience The 
Radio Amateur Antenna Handbook will make a valuable 
and often consulted reference. 190 pages. ©1978. 

□ RP-AH Softbound $6.95 
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Quality VHF/UHF Kits at Affordable Prices - 


These Low Cost SSB 

TRANSMITTING 

CONVERTERS 

Let you use inexpensive recycled 
10M or 2M SSB exciters on UHF & VHF! 


L. incur Converters for SSB. CW. FM. etc 
A fraction of the price of other units, no need to 
Spend $300 - $400! 

Use with any exciter works with input levels as 
low as 1 mW, 

Use low power tap on exciter or simple resistor 
attenuator pad (instructions included! 

Link osc with RX converter tor Iranscmve 


XV4 UHF KIT — ONLY $99.95 

2fl 30 MHz icv 435-437 MHz out. 1W p.e p on &sb. up la 
1 SW on CW or FM Has second oscillator for other 
ranges At ten supplied for t to 500 mW input, use 
external attenuator for higher levels. 

Extra crystal lor 432-434 MH* range . .,-,..$5.95 
XV4 Wired and tested , ... *.$149,95 

XV2 VHF KIT - ONLY $69.95 

2 W p.e.p output with as little as 1 mW input Use simple 
external ellenuator. Many Ireq. ranges available. 


MODEL 

XV2-1 

XV2-2 

XV2-4 

XV2-5 

XV2-7 


INPUT (MHz) OUTPUT <MHj^ 

20-30 50-52 

28-30 220-222 

28-30 144-146 

20-29 (27-27 4 CB) 145-146(144 144 4i 

144-145 50-52 


XV2 Wired and tested 


$109 95 


XVZB 2M ADAPTER KIT - $24.95 

Converts any 2M exciter to provide the 10M signal 
required to drive above 220 or 435 MHz units. 


HEW! COMPLETE TRANSMITTING CONVERTER 
AND PA IN ATTRACTIVE CABINET 

Far lass than the cost of many 10W units! 

Now. the popular Ham Ironies* Transmitting Converters 
and heavy duty Linear Power Am pi I hers are available as 
complete units in attractive, shielded cabinets with BNC 
receptacles for exciter and antenna connections Perfect 
setup for versatile lerreslial and OSCAR operations' Just 
righT lor phase 3t You save $30 when you buy complelu 
umi with cabinet under coal of individual items. Run 
40-45 Walts on VHF Or 30-40 Watts on UHF with one 
integrated uni|! Cali for more details. 


MODEL KIT 

XV2/LFA2-45/Cabl (6,2,or22G) $199 95 
XV4/LPA4-3G/Cabl (for UHF) $229.95 


WIRED and 
TESTED 

$349.95 

5399.95 


Easy to Build FET 

RECEIVING 

CONVERTERS 

Let you receive OSCAR and other 
exciting VHF and UHF signals on 
your present HF or 2M receiver 


• MEW LQW-N01SE DESIGN 

• attractive wood grain case 

• Less than 2dB noise I gum, 20dB gain 

MODEL HF RANGE OUTPUT RANGE 


CA28 

CA50 

CA50-2 

CA144 

CA145 

CA146 
CA220 
CA220-2 
CA1 TO 

CA432-2 

CA432-5 

CA432-4 

Easily 

STYLE 


HF RANGE 

28-32 MHz 
50-52 
60- 54 

144- 146 

145- 147 or 
144-144 4 

146- 148 
220-222 
220-224 
Any 2MHz of 
Aircraft Band 
432-434 
435-437 
432-436 

modified for other 


144-148 MHz 
28-30 
144-148 
28-30 
28 30 

27- 27 4 |CB) 

28- 30 
28-30 
144-148 
26-20 

or 28-30 
28-30 
28-30 
144-140 
rf and if ranges 


Kit less case 
Kn with case 
Wired/Tested In case 


VHF 

$34 95 
$39.95 
554 95 


UHF 

549.95 
$54 95 
$64 95 


Professional Quality VHF/UHF 

FM/CW EXCITERS 


Double luned circuits lor spurious suppression 
Easy to align with buiH-m lest aids 


151 -3D 10 Meter, 2W Kit,,.,,. $44.95 

r51-5G 6M*fer r 2W Kit...-$44.95 

T51-150 2 Meier, 2W Kit..$44.95 

151-220 220 MHz, 2W Kit... *. .$44.95 

1450 450 MHz, Y4W Kit_$44.95 

1451 450 MH*, 3 W KU.559,95 

AMT 5 Chon Adopter (T51&T451) S9.95 


See our Complete Line of 

VHF & UHF Linear PA s 


# Use as linear or dass C PA 

♦ for use with SSB Xmtg Converters, f M Exciters etc 

LPA2-1 5 6M, 2M. 220, 1 5 lo 20W.559.95 

LPA2-30 6M, 2m. 26 10 30W ... .... $09.95 

LPA2-40 220 MHz: 30 to 40W .. $119,95 

LPA2-45 6M. 2M. 40 to 45W..... 5119 95 

LRA4-10 430MHz 10 to 14W . $79 95 

LPA4-30 430MHx: 3Q-40W ..Sit $ 95 


See cat 


for complete 


ihons 


IT’S EASY TO ORDER! 

# Write or phone 71 6-392-9430 

(Electronic answering service evenings A weekends) 

# Use Credit Card, UPS COD. Check, Money Order 

# Add $2.00 shipping A handling per order 


Call or Write to get 

FREE CATALOG 

With Complete Details 

iSorut 4 IflC* TD» miHiAO) 


HAMT PlGNlCS IS A REGlSTE RED TRADEMARK 


FAMOUS HAMTRONICS PREAMPS 

Let you hear the weak ones too! 

Great for OSCAR, SSB FM ATV Over 1 4 OOO in 
use throughout the world on all typeset receivers. 


• NEW LOW-NOISE DESIGN 

• Less than 2 dB noise ligure 20 dB gam 

• Case only 2 inches square 

• Specify operating frequency when ordering 

MODEL P-30 VHF PREAMP, avertable In many versions 
to cover bands 28-300 MHz 

MODEL P432 UHF PREAMP available in versions to 
cover bands 300-650 MHz 


STYLE 

Kit less case 
Kit wilh case 
Wired/Tested m Case 


VHF 

$12.95 
$10 95 
$27 95 


UHF 

$18 95 
S26 95 
$32 95 


NEW VHF/UHF FM RCVRS 

Offer Unprecedented 
Range of Selectivity Options 


New generation 
More sensitive 
More selective 
Low cross mod 
Uses crystal filters 
Smaller 
Easy to align 


R75A* VHF Kit for monrtor or weather sattellle service. 
Uses wide L-C filter -60dB at ± 30 kHz.$69 95 

R756* VHF Kit lor normal nbfm service. Equivalent to most 
transceivers. ^OOdB at ± 17 kHz, -80d B at ± 25 kHz *74 95 

R7 5C' VH F Kit for repeats r se rvice or h igh rf density area 
-6Od8al:tl4kHz.-8OdB±22kHz.lO0dB±3GkHz $04 96 

H750* V H F K it f or api i t channel ope rat ion or repeal er i n 
high density area Uses 8-pOle crystal filter -60dB at 
±9 kHz. -10OdB al± iSKHrTtW Ultimate renewed $9995 

* Specify band: 1OM. 6M. 2M or220 MHz. May also be used 
lor adjacent commercial bands. Use 2M version lor 137 MHz 
WX satellites 

R450( ) UHF FM Receiver Kits, similar to R75, but for 
UHF band New low-noise Iron! end Add $10 to above 
prices. (Add selectivity letter to model numper as on R75.I 

A14 5 Channel Adapter tor Receivers.. $9.95 


NEW R11 0 VHF AM RCVR 


AM monitor receiver kit similar to R75A. but AM. Available 
for 10-11M, 6M. 2M. 220 MHz, and 110-130 MHz aircraft 
band $74,95. (Also available in UHF version.f 


hamlromcs, me 


65M MOUL RD • HILTON, NY 14468 


More Details? CHECK — OFF Page 98 
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Modifications to a 
popular mobile antenna 
for multiband operation 


Nine resonator antenna with seven resonators in place 
{right). Those for 10, 15, 20, 40, and 80 meters are point¬ 
ing upward. The two horizontal elements are for the 
new WARC 10-18 MHz bands. Below, complete assem 
bly of the three-band antenna. 



refinements to a 



mobile high-frequency antenna 

H 


Ten months to retirement! During the countdown, 
all my free time was devoted to getting a mobile CW 
station working in my car. No way would I go on an 
extended trip without ham radio. An FT 1G1-B would 
be my transceiver, and for the radiator I chose the 
Hustler mobile antenna, 1 had been going to roll my 
own, but time was running out. 

At first I purchased only the 40-meter resonator 
with the antenna and mount. This gave me a chance 
to run some tests and determine the capabilities of 
such a short antenna mounted on the bumper of the 
car. Fig, 1 shows the original installation. The results 
amazed me! In a few days I worked WAC on 7 MHz 
from the highways in eastern Pennsylvania, This 
mobile operating opened up a new dimension for me. 
I then purchased the four other resonators, tuned 
them up, and off we went on a two-week trip to 
Florida. I had more fun working mobile than sight¬ 
seeing. 

During a memorable QSO on 21 MHz, the DX sta 
fion informed me that 28 MHz was wide open, and 


he asked me to change frequency, as we needed to 
make contact only on 10 to complete a five-band 
exchange. This band change required stopping the 



GHJ0 - 0ICU. L A F 0U 

fig, 1. Author's original mobile installation showing 
bumper-mounted Hustler antenna. Quick disconnect 
allows easy insertion of test equipment. 


By Frederick Hauff, W3NZ, 437 South Lewis 
Road, Royersford, Pennsylvania 19468 
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Universal C-clamp mount for the nine resonator mobile 
antenna, (The male half of a quick disconnect points 
up,) Small aluminum pads 1/8-inch i3-mm| thick are in¬ 
stalled on each side of railing, Screws in C clamp are 
for connecting radials. 


car, unscrewing the 15-meter resonator, and putting 
the 10-meter resonator in place. It's not much of an 
operation, but it was raining. Full of true ham spirit, I 
made the band change. The contact was completed 
on 10 meters, which gave me great satisfaction. 

This one band change convinced me that all was 
not ideal with the original setup. Some changes 
would have to be made if I were to come up with a 
mobile multiband antenna. This could be a nifty 
retirement project, I had a feeling that several 
resonators could be connected together at the hot 
tom end, Here's how f did it. 

three-band design 

Fig. 2 shows a small bracket that holds three reso¬ 
nators at the same time and reduces their mutual 
inductive coupling. The 15/10/20 meter resonators 
were assembled as shown. A Jones Micromatch 
(SWR bridge) was installed into the feed line. Only a 
slight adjustment was needed to bring the SWR on 
the three bands to 1,1 or better. Table 1 shows the 


table 1, Lengths of elements for the three high-frequen 
cy bands measured from element end to locking nut, 

amateur band IMHi) 



2B 

21 

14 

single resonator at 

7 5. 16(186) 

B(203) 

14(356) 

end of antenna. 




inches Imm] 




three resonators 

6-1/2(165) 

7-5/81194) 

13(330) 


mounted for 
three-band 
operation, 
inches (mmI 


length of the tuning stubs measured from the very 
end to the end of the locking nut. 

I made field-strength measurements on 28 MHz 
with all three resonators in place, then with only the 
28-MHz resonator in place. I detected no change in 
field strength. But then a friend asked, "What are 
you going to do about 40 and 80, and what about the 
new WARC bands?" 

nine-resonator design 

After a few days in my workshop I came up with a 
new creation. Fig. 3 shows the details of a new, 
lightweight, low-profile adapter that will accept a 
total of nine resonators. It was made up by using 
only a small bench lathe and a drill press. 

Fig. 4 shows the arrangement of the resonators, 
including the change in length of the tuning stub. I 
omitted the 80-meter setup since I could purchase 
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fig. 2. Three-band mobile antenna showing adapter 
bracket to hold three resonators to the antenna rod 
twhip) of fig. 1. 
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1/2" (12 7mm) DlA 
- SET SCREW 


3-1/2" (9cm) 
TO SUIT 


RISER STUD 
OP TIONAL 




NINE 3/3-24(9 3mm) X l'‘(2S 4mm) 
SET SCREWS LOCKED INTO BODY 
MATERIAL: STAINLESS STEEL, 
BRASS OR ALUM INUM 

RESONATOR 


1/2" (12.7mm) DlA. 
SPOT FACE TO 
CLEANUP - 8 PLACES 






\< ' > 
V A 




800V MATERIAL 
1-1/2 " (38 mm ) DlA 

aluminum 


0.322" (3.3mm) DRILL 
l/2"(i2 7mm) DEEP 
8 PLACES - TAP 3/8-24 
(9 3mm) 4 TO 3 
THREADS - 1 



3/4"(19mm ) DlA 


I 0 

(254mm) 


SECTION A - A 



5/16" 

(8mm) 


0 322" (8.5mm) DR ILL THRU 
TAP 3/8 - 24 (9.5mm) 

9/16" (14.2mm) DEEP 


RESONATOR SPRING 


fig. 3. Mechanical details for constructing a nine- 
resonator adapter. 


only the resonator for the 75-meter phone band and 
had to improvise to work on the low end of 80 meters 
to bring the resonator to frequency. I also installed a 
disk 4 inches (10 cm) in diameter above the 80-meter 
loading coil to improve the SWR and also to reduce 
the length of the tuning stub. The SWR for all five 
bands is better than 1.15:1. 

There is no guarantee that the resonators for the 
new bands will perform in conjunction with the 
present-band resonators. There might be too much 


3 5 MHz ON 3 -1/2" (Bern) 
EXTENSION -'— 


21 Mhz 




WARC 

/ 


7 MHz 


+ -H— 14 MHz 


/ 

WARC 


28MHz 


AMATEUR BAND 
(MHz) 


SINGLE RESONATOR, 
INCHES (mm) 


7-5/1$ 
(186) 



8 

(203) 

7-1/2 

(190) 


14 

(356) 

12-3/4 

(324) 


23-1/2 

(597) 

20-5/8 

(324) 


fig. 4. Arrangement of the different resonators. Table 
shows lengths of the elements when using a single 
resonator and when using the resonators and the 
adapter. 


interaction between some of the loading coils. At 
one time, I installed two 40-meter resonators. I 
wanted one tuned to 7025 kHz and the other to 7225 
kHz. However, I never was able to accomplish this. 

160-meter mobile antenna 

It was impossible for me to purchase a resonator 
for the 160-meter band. I either had to make one 
myself or just forget about 160-meter operation from 
the car. I not only wanted to work 160, but was also 
curious to see what could be done on that band while 
rolling along. Fig. 5 shows the details of my 160- 
meter loading coil. Many experts will have misgivings 
about using PVC tubing. Since I had nothing else, I 
tried it, and it has been working just great with the FT 
101-B; no breakdowns! 

An old telescoping automobile antenna serves as 
tuning stub, with an aluminum disk 7 inches (18 cm) 
in diameter between the tuning stub and loading coil. 

The adjustment on 160 meters must be precise: 
usable bandwidth is only 6 kHz. For 1805 kHz, my 
tuning stub is adjusted to a length of 44-1/8 inches 
(112 cm) from the coll to the end of the stub. 

notes on the directivity 
of the antenna 

While in Florida, I had biweekly schedules with 
N3WW (distance 1,000 miles). I always had the rear 
of the car facing toward Pennsylvania. (The antenna 
is mounted on the rear bumper). We always managed 
our CW contacts, but at times copy was marginal. 
One morning a side road was blocked off and I had to 
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fig, 5. Homebrew loading coil for 160 meters. Note the 
PVC tubing, which may break down at high rf voltages. 
This tubing worked well, however, in this installation. 
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FRtOVCHCr Off HESQNAHCt Fi**J 


fig, 6 Plot of standing-wave ratio as a function of off 
resonance frequency for three bands. Plot for the 160 
meter antenna was made separately. Not bad consider¬ 
ing the mechanical constraints involved. 


make a U turn. I was amazed! The signal from 
N3WW went from S5 to 20 dB over $9* N3WW 
started to ask questions about the tremendous in¬ 
crease in signal strength. I made a few more circles 
with the car, The results were always the same; max¬ 
imum signal when the front of the car was facing in 
the direction I was working. 



The 160-motor loading coil with 7-inch tlS-cm) diameter 
disk. Tuning stub at top of disk is used to reduce the 
total height of the antenna to 10 feet (3 motors). 
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HAL 2304 MH/ DOWN CONVERTERS iFREQ RANGE ?00(l 7500 MHM 

2304 MODEL *9 KIT (wUh preamp! *59.95 

2304 MODEL #3 KIT(w!lh High Gam preamp). S69.95 

all ABOVE MODELS WITH COAX FITTINGS IN & OUT AND with WEATHER PROOFED 
DIE CAST HOUSINGS 

FACTORY WIRED & TESTED *50 additional 

POWER SUPPLY KIT FOR ABOVE S24.95 

FAC TORY WIRED & TESTED *34.95 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOU* 
COUNTER COMPLETE HAL 0004 7-DlGIT COUNTER w TH F 9EQUENCY RANGE OF ZERO 
T 0 6GD MH? FEATURES TWO 'INPUTS ONI FOR LOW FREQUENCY AND ONE FOR HIGH 
FREQUENCY AUTOMATIC ZERO SUPPRESSION TIME BASE IS I 0 SEC OR i SEC GATE 
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY * 001% UTILIZES IQ MH? 
CRYSTAL 5 PPM COMPLETE KIT *129 

HALLOA 7 DIGIT COUNTER [SIMILAR TO 6O0A| WiTH FREQUENCY RANGE OF 0 

30»MH j complete kit *109 

HAIL SO A 6-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO SO MHf OR BETTER 
AUTOMATIC DECIMAL POINT ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN 
PUTS ONE FOR LOW FREQUENCY INPUT AND ONE ON PANEL FOR USE WitH ANY N TIH 
NALLY MOUNTED HAL IRON:* PRE SCALER FOR WHICH PROVISIONS HAVE ALREADY 
BEEN MADE I O SEC AND \ SEC TIME GATES ACCURACY ; 0017. UTILIZES 10 MU: 
CRYSTAL 5 PPM COMPLETE KIT *109 

FREE; HAL 79 CLOCK kit PLUS an INLINE RF PROBE WITH PURCHASE of any fre¬ 
quency COUNTER 

PRE-SCALER KITS 

HAL 300 PRE [Pre drilled G 10 board and all components! *14 95 

HAL 3O0 ASPRE,. . . (Same as above but with preamp} *24,95 

HAL 00O PRE (Pre drilled G- TO board and all components! *29,95 

HAL 600 A/PRE (Same as above but with preamp) *39.95 

■sJifc. HAL-1 GHz PRESCALER, VHF £ yHF INPUT A OUT- 
put, divides by i0oo ope rates on a single s volt supply 

XLjrfF PREBUILT A TESTED *79.95 

~ TOUCH TONE DECODER KIT 

HIGHLY STABLE DECODER KIT COMES WITH 2SIDE0 PLATED THRU AND SOL Q€ R FLQWE 0 
G-10 PC BOARD 7 557 s 2-740? AND ALL ELECTRONIC COMPONENTS flOARp MEAS¬ 
URES 3 1/7 k 5 i 2 INCHES HAS 12LINES OUT ONLY *39.95 

DELUXE 12 BUTTON TOUCHTONE ENCODER KIT UTILIZING HE NEW ICM 

72QS CHIP PROVIDES BOTH VISUAL AND AUDIO INDICATIONS’ COMES WITH ITS OWN 
TWO TONE ANODIZED ALUMINUM CABINET MEASURES ONLY byr * 3-3/J COM 
PLETE WITH TOUCH TQNF PAD BOARD. CRYSTAL CHIP ANO Al l NECESSARY COMPQ 
NENTS 10 FINISH THE KIT PRICED AT *29.95 

FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND HELD UNI? THE PC SOAR: 
MEASURES ONLY 9/16" * 1-3/4' THIS PARTIAL KIT WITH PC BOARD CRYSTAL CH:F 
ANOCOMPONENTS PRICED AT *14.95 

ACCUKCYER (KIT) THIS ACCUK|Y£H IS A REVISED VERSION OF THE VERY POPULAR 
WBJVVF ACCUKEYEff ORIGINAL LY DESCRIBED BY JAMES GARRETT in OS I MAGAZINE 
AND THE 1975 RADIO AMATEUR'S HANDBOOK *16.95 

ACCUKEYER - MEMORY OPTION KIT PROVIDES A SIMPLE LOW COST ME mm 
OF ADDING MEMORY CAPABILITY TO THE WB4WF ACCUKEYER WHILE DESIGNED FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER IT CAN ALSO BE ATTACHED TO AN" 
STANDARD ACCUKFYER BOARD WITH LITTLE DIFFICULTY *16.95 

PRE-AMPLIFIER 

F4AL-PA-19 WIDE SAND PRE AMPLIFIER, 7 200 MH? BANDWIDTH , 3d ft 
POINTSi 190B GAIN FULLY ASSEMBLED AND TESTED *6,95 


CLOCK KIT 


_ _ HAL 79 FOUR DIGIT SPECIAL - *7.95. 

JPTJfc OPERATES ON 12-VOU AC iNOT SUPPLIED! PROVISIONS TOR OC ANO 
ALARM OFF RATION 

6-DIGIT CLOCK * 12/24 HOUR 

COMPLETE kit CONSISTING OF 2 K G-lQ PRE-DRILLED PC BOARDS i CLOCK CHIP 6 
FND COMM CATH READOUTS. 13 TRANS j CAPS, 9 RESISTORS. 5 DIODES 3 PUSH 
BUTTON SWITCHES POWER TRANSFORMER AND INSTRUCTIONS DON T BE FOOLED S ■ 
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT *12.95 

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 
PRICE *6 50 BUT ONLY 54 50 WHEN BOUGHT WITH CLOCK 

SIX- DIG IT ALARM CLOCK KIT FOR HOME. CAMPER Rv, OR FIELD DAv USE QPER 
ATES ON 12 VOLT AC OR DC AND HAS ITS OWN 60 H? TIME BASE ON THE BOARD COM 
PL E TE WIT H ALL EL ECTRON 1C COM PONE NTS AND TWO- PIECE P R£ DR I LIE 0 PC BOARDS 
BOARD SIZE 4" * 3 J " COMPLETE WITH SPEAKER AND SWITCHES if OPERATED ON DC 
THERE IS NOTHING MORE TO BUY * PRICED AT *10.95 

* TWELVE-VOLT AC 1 INE CORD FOR THOSE WHO WISH TQ OPERATE THE CLOCK FROM 
110-VOLT AC *2 SO 

SHIPPING INFORMATION — ORDERS OV£H 520 UO WILL BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS 
THAN 120 DO PLEASE INCLUDE ADDITIONAL *1 50 FOR HANDLING AND MAILING 
CHARGES SEND SA$E FOR EREE FLYER 

DISTRIBUTOR FOR 
Alums Tower* AP Products 
(We have The new Hobby-Blox System) 


HAL-1 RONIX 

P.O. BOX 1101 
SOUTHGATE, MICH. 48195 
PHONE(313) 285-1782 


"HAi: 1^37 -a-* 
HAROLD C NOWLAND 
WBZXH 
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Ready to roll with the live-band mobile antenna. (Afl 
resonators tuned to 25 kHr from the low ends of the 
bands: 10, 15, 20, 40, and BO meters ) 


We made the same tests on 21 MHz. The results 
were more pronounced: from S5 to 30 dB over S9. 

The very same evening we met on 7 MHz and ob¬ 
tained similar results. However, the difference in sig¬ 
nal strength was only 2-1/2 S units, and on 80 meters 
the difference was 1 S unit, 

I ran a few tests with some DX stations (3000 + 
mites). The difference in signal strength was not 
nearly as spectacular, but a difference was noted. 

Every time I now work mobile I fee! that t am sitting 
inside a good beam antenna. I hope ) never get car¬ 
ried away and make a U turn on a freeway. 

Can anything be worked mobiting on 160? During 
the 160-meter ARRL contest I was on the beach at 
Daytona Beach, Florida. In 45 minutes I worked 35 
stations. Enough saidl 

Fig. 6 shows SWR versus frequency for three 
bands. I had no desire to try the 160-meter antenna in 
conjunction with any of the others; it r s big enough 
by itself I 

No one should have to stay off the air for lack of an 
antenna. The photo shows a forged C clamp that can 
be used in various places and situations; for example, 
on a railing, picnic tabfe, fire escape, rain gutter. 
However, an effective ground should be provided. 

I wish all of you happy mobiling! At least five 
bands are available by the flip of the radio's band- 
switcb* 
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26 issues=$18.50 
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XF-9B 

Reduce QRM with improved /F selectivity 

The XF-9B crystal filter is the heart of good, modern receiver 
tend transceiver) designs, li is used between the mixer stage and 
the 1C IF amplifier stage lo suppress adjacent channel in¬ 
terference by over iGOdBs, 


XF9B 


l.C. IF 
AMPL. 


XF910 


DET. 


The XF 93 can also be used to upgrade older receiver designs 
which use vacuum tub© or discrete transistor IF ampUlier 
stages. PRICE SS8.6Q plus shipping 

SpticIfJcatlon XF-96 

Center Frequency 9.0 MHi Shape Factor 0:60dB 1.0 

Bandwidlh 2.4 KHz fl flOdB 2 2 

Passband Ripple '•2 0d0 Ultimate Atienuanon 1 00 tiB 

In sen ion Loss ^3.5 dB Terminations: 500 ohms 

Export inquiries invited 


1.8 
22 
tOO dB 
500 ohms 
30 pF 


1296 MHz EQUIPMENT 
Announcing the new 1296 MHz units 
by Microwave Modules. 

o-i \tnn- H CE-Vt Lonrtf re • M M i* ■ U4 

fi PE CE vf p- M m kl r,ve- V Vi i, % 

f * PwtrL'NEAR ffWNSVtRTEt* MV'i.^h -a 

m au' Uyt WMr H-Ht in'innn 1)l|lll 


TRANSVERTERS FOR ATV 
OSCARS 7, 8 & PHASE 3 

fransverrers by Microwave Modules and orher manyfacfurers can convert your 
existing Low Banc rig io operate on the VHF & UHF bands Models also 
available tor 2M lo rOcm and !pr ATV operators Irom Cn?/€h3 to 7Qoms 
Each transverter contains both a Tx upcooverier and a Rx down'converter 
Wr ile tor details of I he largest seiecbon available 

Prices start at $199 95 plus $4.50 shipping. 


$PECtf\CAim$ 

Outpul Powpf 
Recetver lv F 
Receiver Gam 
Prime Rowe* 


TOW 
3 {JB t yp 
30dBtyp 
12V DC 


mm 


Altention owners Ol the original MMM32-28 models Update your transverter 
ID Operate OSCAR & & PHASE 3 by adding |he 434 io 436 MH? range Mod kil 
including full msiruciions $26 50 plus $1 50 shipping etc 

ANTENNAS (FOBCONCOHO, VIA UPS) 

144*148 MHz J-SLOTS 

0 OVER 8 HORIZONTAL PQL + 12 3dBd D&2M 563.40 

8 BV 8 VERTfCAL POL. ^ D&2M VEHT $72.95 

8 + B TWIST 6XY/2M _ S57.75 


420-450 MHi 
MULTIBEAMS 


For local, OX, OSCAR, 
and ATV use. 


48 EL GAIN + 15.7 dBd 7Q/MBM48 $75.75 

00 EL. GAIN + I8.5d8d 70/MBM88 *105,55 

UHF LOOP YAGIS 

28 LOOPS GAIN + 20 d Bi 50-oh m. Type N Connector 

12501340 MHz 1296-LY Sft.boom S59.7Q 

1650-1750 MH z 168MY _ 6 fl. boom S64.70 

Send 36c |2 stamps) for Toil atlaiis el KVG crystal products and all your VHF $ UHF equip- 
men I r e-q wi r em-emls 

Prc-Safetior Filters Amphiiers SSB Transvene's CTCl 

Varactor Tripiers Crysiai Ejiters fw Titnswrlrs '’tl 

Decade Prg.Scarers Frequency Filters VHF Converters l— "S*i 

Antennis Oscillator Crystals UHF Converters mm 


Spectrum 
International, Inc. 
Poet Office Box 1084 
rd, Mass. 01742, USA 


More Details? CHECK —OFF Page 98 
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AEA 

MORSEMATIC 



* Dual Microcomputers 
provide many fealures. 

■ Approximately 500 
character memory with 
unique “soft-partition- 
mgr 

* Morse trainer mode with 
programmable speed up, 

* Beacon mode for VHF 
OX scheduling, 

* Automatic serial number 
sequencing. 

* Far too many features to 
describe; use it and you 
wilt believe it! 


CALL TOLL FREE 

1 - 800 - 426-7741 

The Northwest’s Largest Ham Store 

WASHINGTON RESIDENTS CALL 1-800-562-6818 
ALASKA RESIDENTS CALL COLLECT 1-206-784-7337 


c* 

conrm 


AEA ISOPOLE 
VHF ANTENNAS 


Finally — a properly decoupled 

antenna with superior perfor¬ 
mance at a reasonable cost. 

Raise more repeaters or Increase 

your simplex distance 1 

* 144 or 220 MHz bands 

* Achieve maximum attainable 
gain lor a twin 5/3 wavelength 
antenna. 

* Patterns independent of 
mounting or feedlme length 

* Greater lhan 9 MHz band 
width 

* Completely wealher protected 
matching network and RF 
connections, 

* Easiesi lo assemble. Mounts 
on standard TV master (NOT 
SUPPLIED). 


IC-2AT AND ACCESSORIES 
NOW AVAILABLE FOR 
IMMEDIATELY DELIVERY 


C-COMM 

6115-15th AVE. N.W. 
SEATTLE, WA. 98107 
(206) 784-7337 


Dsalars For AEA, ALLIANCE, ALPHA, AVANTI, 8ENCHER, 88 W, COE, CUSHCRAFT. DAIWA, DENTAON. 
drake, fluke, hustler, hygain, icom. inline, klm, larsen, lunar, mfj. npc, nye. rohn. 

SHURE. TEMPO. TELEX. TEN-TEC. VIBROPLEX, YAESLL AND MORE 

Mon ihiu Sal 9:00 a m. to 5:30 p.m. 

Prices and specMicalions subject to change without notice or obligation 


BRAND NEW! 


The Gunnplexer 
Cookbook by 


X 


Robert M. Richardson, W4UCH/2 


Ever wanted to take a good look at 10 GHz operalion? Well, here’s your chance. Start¬ 
ing with the basic theory of the Microwave Associate s Gunnplexer transceiver, author 
Richardson describes in 16 building-block chapters, how to put a functioning Gunn¬ 
plexer system into operation. 

Chapters include: Frequency and Power Measurements, Power Supplies, Proportional 
Temperature Control, l-f Amplifiers, Antennas. Television and Computer Data Links 
and more. 

The Gunnplexer Cookbook has been written for the Radio Amateur or electronic stu¬ 
dent who has at least modest experience assembling vhf converter or receiver kits. 
Only very basic test equipment is required. 

You've waited a long time for this book. Don’t wait any longer. Order your copy today! 
©1981 Softbound HR-GPS9.95 plus $1.00 for shipping. 

Ham Radio Publishing Group 

Greenville, New Hampshire 03048 


40 G3 June 1981 


Tell 'em you saw it in HAM RADIO! 





ham radio 


TECHNIQUES , > 


One-sixty meters is Amateur Radio's grandpa 
band. This band is where it all started after the 
experts said that wavelengths below the broad¬ 
cast band {short waves) were useless for radio 
communications. But the hams proved other¬ 
wise. And now, many years after Amateur Radio 
pioneered shortwave communications, 160 
meters is still flourishing. It is the elite ham band. 
Working on 160 meters requires a special kind of 
discipline. And there's a gentleman's agreement 
about operating practices that's not evident in the 
higher-frequency (shorter wavelength) Amateur 
bands. Operating on "top band" is a real 
challenge. 

In this month's article, pioneer Bill Orr tells how 
to make a simple but effective transmitter for 160 
meters that will provide many hours of enjoyment 
— easy to build and easy to get going. Editor 


The year 1933 was a harsh one for 
most Americans. The economy was 
in a shambles. The discredited 
Administration had been swept out of 
office in the 1932 election landslide, 
and there was an ominous pause in 
the heartbeat of America before the 
new President took office in March of 
1933. The economic clock of the 
country had run down. 

Between the crash of 1929 and the 
new year of 1933, the economy had 
gone from bad to worse. Business 
was at a standstill. Unemployment 
ran as high as sixty percent in some 
cities. Hordes of men and boys roamed 
the countryside, looking for work or a 
handout. The Southern Pacific Rail¬ 
road testified before Congress that it 
had thrown more than 680,000 
vagrants off freight trains during 
1932. 


Those lucky enough to have a job 
during these hard times had little, if 
any, money left over for pleasure or 
amusement. Jobs were scarce and 
low paying. An offer of 20 dollars a 
week, or even 30 cents an hour, was 
enough to create a long line of job 
hunters. Lucky kids got an allowance 
of ten cents a week. Apartments 
rented for 20 dollars a month, movie 
admission was 15 to 25 cents, with 
kids at 10 cents. And a good hotel 
room was $4.50 a day. 

Viewed by today's standards, 1933 
was a very different time. There were 
no copying machines, clock radios, 
bail-point pens, televisions, automat¬ 
ic dishwashers, or zip codes — and 
only a few electric refrigerators. Ama¬ 
teur Radio was blissfully unaware of 
single sideband, SWR meters, DXCC, 
slow-scan television, transceivers, 
beam antennas, and all the other 
goodies of modern communications 
that we take for granted today. 

It wasn't easy to buy ham gear in 
1933. The market was small, and not 
many stores or manufacturers 
catered to Amateur Radio enthusi¬ 
asts. The prices of receivers and com¬ 
ponents were astronomical despite 
the depression. Bearing in mind that 
the 1933 dollar had about ten times 
the purchasing power of today's dol¬ 
lar, prices of ham equipment were 
staggering, especially to the unem¬ 
ployed Amateur. 


getting on the 
air in 1933 

Many hams were not on the air, 
because it was an expensive and 
time-consuming chore. Paradoxical¬ 
ly, this was a period of great growth 
in Amateur Radio. The number of 
licensed Amateurs exploded, almost 
doubling between 1932 and 1934. 
Perhaps this was a result of there 
being many people with plenty of 
time on their hands, or a result of the 
demise of the broadcast-receiver¬ 
building boom, which all but ended 
with the introduction of the all-ac- 
operated receiver — who knows? In 
any event, the pressing problem was 
how to get on the air with a thin 
purse. 

Other factors complicated the 
problem. Buying on credit was 
almost unknown. Radio equipment 
was sold strictly on a cash-and-carry 
basis. There were no credit cards, no 
800 phone numbers, and little manu¬ 
factured ham gear. Amateurs, in fact, 
took pride in homemade stations; and 
the rare, affluent Amateur with 
"store bought" equipment was 
viewed as something of an eccentric. 

Nevertheless, by the time his ham 
license came in the mail from the Fed¬ 
eral Radio Commission (the grand¬ 
father of the FCC), the would-be 
Amateur probably had a two-tube 
regenerative receiver set ready to go 
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for ham work. The transmitter, unfor¬ 
tunately, was more of a problem. 

The solution was to build a simple 
transminer out of readily available 
parts from defunct battery-radio 
receivers. Old five-tube, battery-oper¬ 
ated, receiver chassis could be 
obtained on ''radio row" in most 
cities for twenty-five or fifty cents, 
often complete with tubes. Armed 
with one or two old receivers, the 
new ham was ready to begin building 
a transmitter from the components. If 
the components were not just right, 
he could swap them with other 
money-short Amateurs to try and get 
what he needed. 

what to build? 
what band to choose? 

Once a junkbox of parts was at 
hand, the next problem was to deter¬ 


mine the band of operation and the 
transmitter circuit. Bandswitching 
transmitters were unknown, and 
band changing, attempted by the 
more sophisticated Amateurs, re¬ 
quired a basket-full of plug-in coils. 
Most Amateurs stayed on one band 
for a long period of time because eco¬ 
nomics forced them to do it. These 
fellows depended on QSTfor ideas. 

Ten meters was an unknown quan¬ 
tity; fifteen meters did not exist. It 
was difficult to get a transmitter to 
work on a frequency as high as 20 
meters, and many would-be DXers 
gave up in disgust, QRM was heavy 
on 40 meters (strictly a CW band — 
no phone allowed). And 80 meters 
was chock full of traffic nets. Indeed, 
the greatest portion of Amateur activ¬ 
ity was on the 80-meter band. 

That left 160 meters. And this was 


the popular beginner's band and the 
home of the inexpensive, home-built 
station. Many beginners opted for 
160 meters, and spent their formative 
years on this band. 

The CW portion of the 160-meter 
band extended from 1715 kHz to 1800 
kHz. Canadian phones occupied the 
portion from about 1770 kHz to 1800 
kHz, and that left a nice, 55-kHz-wide 
band segment open to CW operation, 
with little QRM, And on a good night, 
contacts up to 500 miles or more 
were possible. 

let's build a replica 
transmitter 

Several circuits were at hand that 
would work. The proven Hartley, and 
the TNT (tuned, not tuned) circuits 
were good ones. But a newer, more 
simplified design was gaining popu¬ 
larity: the unity-coupled Hartley oscil¬ 
lator (fig. 1), This simple circuit used 
two receiving-type tubes in push-pull 
and two or three fixed capacitors and 
resistors. The whole works could be 
built on a breadboard in a few hours, 
The two 245 receiving tubes* could 
be operated at up to 400 volts at 100 
milliamperes, providing a respectable 
40 watts input and an output of about 
20 watts. That's plenty of power to 
work a lot of DX. 

Construction information on this 
interesting transmitter appeared in 
the August, 1933, issue of QST mag¬ 
azine. Since most new hams didn't 
have the $2.50 for an ARRL member¬ 
ship (which included QST), they 
either bought a copy (25 cents) at the 
local magazine and cigar store or got 
a penciled sketch of the schematic 
from a friend. 

The transmitter is built on a bread¬ 
board measuring 9 inches wide and 
10 inches deep (23x25 cm). Since 
breadboards, as such, are now nearly 
defunct, you can build your replica on 
a piece of plywood or shelving. The 

'The UX24S tnocle was used in ihe audio amplifier cir 
cuit of many broadcast receivers, They provided the 
nucleus ot many early Amateur shortwave transmit¬ 
ters If you were able to scrounge a type UX21Q, Ihen 
your ham riy could run even higher power provided 
you had higher plate voltage Editor 



fig. 1, A 1981 replica of a 1933 transmitter. This little 40 watt oscillator provides a 
dean CW signal for 160 meter operation. It is built upon a "breadboard " in the true 
tradition of yesterday. The frequency-setting capacitor and dial are in the fore 
ground: the oscillator tank coil is directly behind it. This coil is wound with enamel 
wire slightly spaced by winding string between the turns. The coil is given a spray 
coat of air-dry plastic cement. Note that the string is left in the winding. 

The antenna coil is wound on a smaller-diameter Bakelite (phenolic} tube at* 
tached to a dowel rod. The rod is mounted in clamps affixed to insulators. This 
arrangement permits the coupling between the coils to be adjusted for best oscil¬ 
lator performance. Tube sockets and grid capacitors are mounted to the rear of 
the breadboard, 

I_____ 


42 S3 june 1981 



2 5v KEY 



— THE PUSH-PULL SERIES FEED HARTLEY 
CIRCUIT USED IN THE 1750-KC. TRANSMITTER 

C'i — 500 -mm/‘I* variable condenser (Cardwell I23-B). 

Cr — .002-^fJ. mica condenser (Aerovax Type 1450). 

C<— ,0001-^fd. mica condensers (Aerovox Tx/ic 
145H). 

C' — 250- 500-^^fd. var table condenser, onv type. 

R\ — 20-ohm center-lapped resistor . 

R_, R — KW.iMO-ohm, 2 ucm resistors, nondmlwetit <• 

(J.R.C.). 

L\ — 22 turns No. 12 enamelled wire on 2 Vi inch hakelite 
tube: turns spaced utth string to make length of 
%ti ruling 2'A inches. 

L-. — 20 turns No. 16 enamelled wire on 1 Vi'tnch hakelite 
tube; no spacing betu-een turns. 



— SUGGESTED POW ER SUPPLY CIRCUIT 

T — Receive! power pack transformer delivering 2.5 
i>olts at 3 or more amps5 t olls for rectifier tube, 
and having a high-t ottugc u indtng for 350 volts 
each side center taf»- 
Li — 30'henrv, lOO-ma. filter choke. 

Ci, C; — H-ilfd. 500-»*o It electrolytic condensers. 

R i —- 23,0(3tl*ohm, 2>-*iatt resistor. 


fig. 2. Schematic diagrams of the original 1933 transmitter. The 1981 version has only 18 turns in the tank coil 
to move the operating frequency from 1750 kHz to 1800 kHz. A regulated power supply is suggested instead 
of the capacitor-input supply shown. (Circuits from QST magazine.) 


board is given a few coats of shellac 
or varnish before work is started. 

The tuning capacitor and tank coil, 
the heart of the oscillator, are mount- 
ed at the center of the board, with the 
two tubes mounted immediately to 
the rear. The schematic diagram (fig. 
2) is arranged somewhat in the same 
manner in which the components are 
mounted to the board. Notice that 
the circuit is push-pull, with the grids 
cross-connected to the plates of each 
tube. When the circuit is oscillating, 
the peak grid voltage of one tube will 
be equal to the peak plate voltage of 
the other. Since the 245 triode tubes 
have a very low amplification factor 
(3.5), this provides just about the 
right arrangement for Class-C service 
— the grid swing being equal to the 
plate swing over the operating cycle. 

Grid excitation is controlled to a 
degree by the small size of the grid¬ 
coupling capacitors, which form an rf 
voltage divider when considered in 
conjunction with the grid resistors. In 
any event, it all works smoothly, and 
the circuit is a steady, reliable 
oscillator. 


the tank coil 

The tank coil is wound with No. 12 
(2.1 mm) wire, as it carries high circu¬ 
lating current in this high-C oscillator 
circuit. The antenna coil, which is 
somewhat smaller in diameter, slides 
in and out of the tank coil, supported 
on a wooden dowel rod affixed to 
two standoff insulators. 

Variable coupling is achieved by 
sliding the antenna coil back and 
forth until proper antenna loading is 
achieved, in the manner of the pre- 
World War I "loose couplers." The 
dowel rod slides back and forth in 
small clamps made from thin alumi¬ 
num stock; the clamps are bolted to 
the authentic, brown standoff insula¬ 
tors, The antenna coil is bolted to the 
dowel rod, and connections between 
the coil and the insulators (which also 
serve as connections for antenna and 
ground) are made with flexible wire, 
normally used for test leads. 

the antenna — tuning up 

The 1933-type antenna works just 
as well today as it did then — a simple 


Marconi of about 120 feet (37 meters) 
working against a good ground. 

To get things going, the transmit¬ 
ter requires a filament supply of 2.5 
volts ac at 3 amperes. The plate sup¬ 
ply may be anything between 300 and 
400 volts dc at 100 mA, well regulat¬ 
ed. A voltage-regulated supply will be 
helpful in obtaining a good CW note 
from this simple transmitter. 

The frequency is set within the 
band with the aid of an external moni¬ 
tor receiver, with the plate-tank tun¬ 
ing capacitor being about 75 percent 
meshed. Antenna coupling is loose; 
that is, the coil is pulled out as far as it 
will go. The antenna is then tuned to 
resonance, as noted by 1) a change in 
oscillator plate current (which is run¬ 
ning quite low), and 2) a change in 
frequency, as noted in the monitor 
receiver. Antenna coupling is in¬ 
creased (with a corresponding in¬ 
crease in plate current) to provide the 
greatest power output consistent 
with good frequency stability under 
keying. It's not hard to reach a com¬ 
promise, with plate current running 
80 to 100 mA, 
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MHZ MICROWAVE 
□OWNCONVERTERS 


DOWIMCOIUVERTERS 

l l 

ASSEMBLED. 

2300 MHZ PREAMPS 

PREAMP # 1 

KIT* .. . . . . 

ASSEMBLED. 

SUPER AMP (Commercial Quality) 

Kit* 

ASSEMBLED ! ! ! ! ! ! . ! 

POWER SUPPLY KIT* ...... 

All kits include P G board, parts, and detailed 
instructions 


(with box for down 
converter) 


SLOTTED ARRAY ANTENNA 


ALSO AVAILABLE: COMMERCIAL SYSTEMS, 

BOGNER ANTENNAS, PARABOLIC ANTENNAS 
MICROWAVE PARTS AND SATELLITE T. V. KITS 


P.B. Radio 


For Information Call 


Call Order DepL Toil Free 

1 - 800 - 433-5169 


... at last _ 

your shack organized! 

A beautiful piece of furniture — your XYL will love it! 


Deluxe-Ready to Assemble 

Designed with angled rear shelf for your 
viewing comfort and ease of operation, 

FINISHES: Walnut or Teak Stain, * 

F loor Space: 39 'Wide by 30* ' 0eep 

Additional Information on Request 

Checks, Money Orders BankAmencard 
and Master Charge Accepted 

FOB Culver Cily. On Calif Adid 6% Sales Tax ) 
_DEALER INQUIRIES INVITED_, 

ST Amateur Radio /femee/ 


Radio equipmen! 
not included 


Also Available ~ 
Floor Space 5 V Wide by 30" Deep 
K 1192-50 


4384 KEYSTONE AVENUE * CULVER CITY, CALIF, 90230 — PHONE <213) B37-4870 


THE BEST PRICE/PERFORMANCE: 2M —X BAND 

MGF 1200 THE JELLYBEAN) 0 6dBNFi5dBG # 450 

ONLY $13’ 2 2dBNFy9dBG# 4GHz 

MGF 1400 - $23 50 MGF 1402 * $40 50 MGF 1412 $Gi 00 
VITRAMON Vee Jem microwave rated chip ■ apac Hors, 5 lor $5 00 
BMC solder in disk bypasses for VHFfUHF, 10 for $2 50 

ALL DEV1CLS IN STOCK FOR IMMEDIATE SHIPMENT 

APPLIED INVENTION — THE SOURCE 

RD2 RT 21 HILLSDALE. NY 12529 (518)325*3911 






is 



One point should be noted: the 
oscillator is directly coupled to the 
antenna and an antenna swinging in 
the breeze will cause the note of the 
little transmitter to waver a bit. Loose 
coupling to the antenna helps elimi¬ 
nate this annoying problem, 

getting on the air 

Now that you have built your repli¬ 
ca of the 1933 transmitter what can 
you do with it? Easy! Work stations! 
The CW segment of the 160-meter 
band runs from 1800 kHz to about 
1820 kHz, with some CW activity in 
other portions of the band, depend¬ 
ing upon the geographical division of 
the band: see the ARRL Handbook for 
details* Operation close to a band 
edge is not recommended unless the 
frequency is carefully monitored ♦ 

But you can work plenty of stations 
with this midget transmitter. Most 
modem hams will express a sense of 
awe and amazement at working a 
1933-style, breadboard transmitter. 
But not one in ten will guess it from 
the CW note this little transmitter 
puts out. And, even if you don't put it 
on the air, it certainly is an interesting 
conversation piece, worthy of a place 
of honor in your radio shack! 

old-time radio equipment 

A growing number of today's Ama¬ 
teurs are taking a great interest in old- 
time Amateur gear. Old radio maga¬ 
zines are a treasure trove of circuits 
and information. Old tubes and com¬ 
ponents [while not available at the 
corner Radio Shack) can usually be 
picked up at flea markets and from 
older Amateurs who still maintain a 
junkbox. Compared with today's 
equipment, the oid circuits are simple 
and straightforward. 

It's fun to build up the old gear and 
get it on the air, and various contests 
take place from time to time based on 
the use of home-built replicas of yes¬ 
terday's equipment* 

Want more information? I suggest 
you write to the Antique Wireless 
Association for details: Bruce Kelley, 
W2ICE, Holcomb, New York 14469. 
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■ 

July 25 thru August 7,1981 

Our 22nd year 


Have trouble finding time to *tudy tor 
Upgrading? Do ii on your vacation at the 

OAK HILL ACADEMY RADIO SESSION 

in the 

Blue Ridge Mountains of Virginia 

Two weeks of intensive Code and Theory 
Study starting at your level. 

* N o vice t o Ge n er al 

* General or Technician lo Advanced 

* Ad v a need t o A m a t eu r E x t ra 

Expert Instructors — Friendly Surround' 
ings Excellent Accommodations, 

Ham Lab set up lor all to use. 

"A Vacation with a Purpose" 

. -a v . _ —i. m mm m vim « mm- rm mr w —■ — «r *§- — — — 

C L. PETERS, K4DNJ. Director 

Oak Hit I Academy Amateur Radio Session 

Mouth of VVrtson, Virginia 24363 

Name Call _ 

Address 

City/State/Zip 





Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND' ARRAY” 


ILLUSTRATION BALUN 


MONARCH 

TI5IM/4KWP 


ILLUSTRATION TRAP 


By the only test that means anything 
on the air comparison ., , this array con* 
tinues to outperform all competition 
and has for two decades Here’s why 
. . * Tetrex uses a unique Irap design 
employing 20 HiO 7500V ceramic con* 
densers per antenna. Tetrex uses 3 opti¬ 
mum-spaced. oplimum-luned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 


For technical data and prices on com 
plete Tetrex Jine, write for Catalog PL 7 


YrMlW 
*1* I !9,-i 


IcbordfO'fpl 



THE GBt 

things 


The Essential Instrument 


Scope/Wattmeter/SWR Bridge $274.50 ppd. 


BlackCat JB-I000SM. The 3-in I in 
slrumenl The one instrument to hove 
in the shack when you re having only 
one 

3 Monitor Scope, You II soon inter¬ 
pret scope patterns to determine 
power output distortion, audio noise. 
ALC action, carrier suppression, spurs, 
flat topping, even AM modulation 
characteristics Has sine and trapezoid 
patterns. 

3*range Wattmeter. Reads^V^^^ 

peak power to 20. 200, andl^ir^ 


Waltmeter/SWR Bridge ^ 

PtNik reading wart 
meh?r has 3 ranyes - 
(20. 200. 2000 
walls), opera res H0- 

10 meters SWH ra 
tins of 1 1. I 5 1, 
2 1. 3:1. forward 

and reflected RF 
level control 

Model JB 2000SW. $07.50 ppd. 


2000 watts, from 80-10 meters 
Built-in SWH Bridge, Shows SWR ra* 
tios of 11. 1 5:1, 2 i. and 3 1 Has 
Forward and Reflected switch 
Rugged metal cabinet wilh black vinyl 
clad steel cover and black anodized 
aluminum pane! has white nomen¬ 
clature: size: 5V H x 
12 Vz M W x 12"L. 

W ^$ 5 * 


D»**9 e v 

c.n W* 


Nam* 


u O w 






fcddi*** 
C^V - 




uISfUSU^L r^iiTS GADftt TS fl. IDEA HIM* LHvAvAiUABil if* 
5TOHIS CM CATALOGS AtfYyVtirflf l',i in'i er.iri isn rfrr V lhmn,' 

N-w ,1 Frail i^ + .pfy H in It LlmllUFll f crl filUi l.pfl'p' 

I ELECTRONICS 


De[H 

^6JMvln!ri]M NY 1 


AUTHORS WANTED BY 
NEW YORK PUBLISHER 


licadin^ subsidy bowk publisher sv*-kn manuscript* 
of all types: fiction. non fiction, poetry, scholarly 
and juvenile works. *: tr, New Author* welcomed. 
Ask for free, illuslrnlvd 40 u»rp brochure V 89 
VinUtfe PrvsA.516 W. New York. N,Y. 10QGL 

Or rsi) Toll Fret 1-800 5286050 Fit. 2254. 


M ELECTRONIC 

j IDEAS BOO** 


l*UfU[}HEP5 LTf 


RED HOT SPECIALS 

A20EN PCS 3000,2 meters 315 00 

I COM 260A, All Mode. 2m .. 425,00 

KANTRONICSCODE READER F 0 It 360 00 

SANTECHT12O0 HANDHELD 315.00 

(COM 2KL Linear Amp _ .. 1599,00 

ICOM EC 255A, w TT Mika.. 325 00 

BEARCAT 220or 250SCANNER 269 00 

ICOM IC251A, 2m All Mode 615.00 

J ANEL QSA 5,2m Pre Amp , 36.60 

ICOM IC2A HANDHELD w Nicad . 215 00 

wllh Touch Tone Pad ... ... 235,00 

ICOM 551,6 meters. ........., 408 00 

ALL MFJ PRODUCTS....12% off List 

Prices su-bfeti ID change witmoif! no! ice 
Wine 1o uur largeSpecials 
and Used Equipment Lists 

BEN FRANKLIN 
ELECTRONICS 

115% N. Main Hillsboro, KS 67063 

316-947-2269 


More Details? CHECK-OFF Page 98 
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stabilizing the 
DenTron 160XV transverter 

My DenTron 160XV Transverter sat quietly 
unused in a corner of the station for many months 
after I had bought it for a standby rig. One fine day 
I was conned into a 160-meter schedule without 
my main rig for 160, since it had been borrowed by 
the ham who made the schedule. On tuneup, the 
DenTron had a plate current peak instead of the 
traditional dip (anyone remember tubes?). Worse, 
severe distortion showed on the scope and on the 
air. When the set was in the bypass position and 
the relay keyed, even with no drive applied, bright 
arcs flew across the plate tuning capacitor. These 
are all symptoms of self-oscillation — positive feed¬ 
back. 

I had noticed similar symptoms some years ago 
with another 160XV. A call to the factory implicated 
C15 and C16, 0.01-fiF and 150-pF capacitors respec¬ 
tively, as occasionally subject to breakdown. These 
two large disc ceramic capacitors, which couple the 
output of the 6146B to the pi network, are located on 
the printed circuit board just about under the large 
air-wound coil, L9, and just to the left of two runs of 
small coaxial cable, when looking at the set with the 
front panel facing you. Replacing these didn't solve 
my problem, but it's worth a try, as failure of the 
capacitors could cause stability problems. 


By Peter Ferrand, WB2QLL, 355 Lake 
Street, Nashua, New Hampshire 03060 


A close inspection of the physical layout of the 
output circuit proved more rewarding. From the 
top of the 6146B plate choke the output rf is car¬ 
ried down a piece of bare wire to the circuit board, 
where it runs on a trace to C15 and the pi network. 
The problem is that this trace is less than 0.1 inch 
(3 mm) away from the grid-circuit trace. It turns 
out that coupling occurs across the two nearly 
parallel traces, with a consequent tendency toward 
self-oscillation. 

The fix is very simple. Unsolder the circuit board 
end of the vertical bare wire next to the 6146B 
(and its plate choke) and swing the free end 
around the choke in a counter clockwise direction, 
until it is between C15 and C16. Then remove C15, 
the 0.15-^F, 1.6-kV capacitor, and solder one end 
of it above the board to the same side of C16, the 
150-pF, 4-kV capacitor to which it had been connect¬ 
ed below the board. Then solder the free end of C15 
to the free end of the bare wire you unsoldered 
previously. What you have achieved is to redirect 
the rf output away from the grid circuit around the 
6146B socket; the circuit itself remains unchanged. 

Next we go back to the bottom of the board, to 
the trace to which C15 had been connected, and 
tie it to ground as a partial shield. Solder a wire 
from the trace (identified on my unit with a "J") to 
the nearest handy ground, pin 2 of the 6146B. 
While we're at the 6146 note that the tube's fila¬ 
ment is not bypassed. I didn't notice any differ¬ 
ence, but on general principles connect a 0.01-/xF 
capacitor from pin 7 to the ground foil. 

That's about all there is to it. The transverter will 
now put out its 70 watts. Turning the plate tuning 
control will produce a plate current dip simultane¬ 
ously with output power peak, with no arcs or 
sparks. You have created stability in an unstable 
world. 
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The Collins KWM- 380 . 

For those who 
missed out last year, 
another chance. 


Remember hi si year when we 
introduced the new KWM-380? 

It sold out practically overnight. 
Strong testimony to the high-technology 
appeal of this successor to the famous 
Collins S Line and KWM-2. 

What makes the KWM-380 so 
popular? Fifty years of HF communications 
experience. An established technology base. 
AC DC power supply, speaker and acces¬ 
sory functions all in one unit. Microproces¬ 
sor frequency control for rate selectable 
tuning in l MHz, 1 kHz. 100 Hz or 10 i Iz. 
Frequency memory provides split VFO func¬ 
tion for half-duplex transmit and receive. 

The high resolution frequency syn¬ 
thesizer locked to a high stability frequency 
reference is accurate to 10 Hz, Undesirable 


signals are easily eliminated w ith indepen¬ 
dently selectable LF, band widths and 
passhand tuning. Optional LF filters can be 
se lect ed i nd e pc n d e n t of o pe rating in ode. 

The Collins KW M-380, 


See it at your authorized dealer before 
someone else beats you to it. Collins 
Telecommunications Products Division, 
Rockwell International, Cedar Rapids. 
Iowa 52406. Phone 319 395-5963. 

Telex 464-435. 



Rockwell International 

.. where science gets down to business 


























































































































































































Barry is Now a Full 
Line Distributor of 
Satellite TV 
Receivers, LNA’s, 
Antennas and 
Accessories. Call or 
write Kitty today 
for Quote. 

The outstanding Yaesu FT- 
707. FT-902 DM. FT- 
107 M or the FT-101 ZD 

FT 720 RVH, 25 watts, 2 meter transceiver. FT-720 
RU. UHF transceiver. FT 480. 2 meter, all mode. 30 
watts, FT-780R. all mode 430 440 MHz. 

DENTRON Clipperton L GLA 100R. AT2K 

JUNE FEATURES. Best Price Around 
COLLINSKWM 380, New Shipment just received, 
and accessories for all major lines. 

ASTRO 103 • BIRD WATTMETERS 
MIRAGE 2M amplifiers • MURCH UT 2000B 

It's Barry’s for the Drake TR/DR-7 and R-7 

CW Ops — we've got NYE keys. Vibroplex 
Bencher paddles and electronic keyers, 

AEA Morse-A-Matic MT-1, KT-1, MN-1:1COM IC- 
720A, IC-730, and IC-22U. All-Band HF. 
Slinky Dipoles, HyGain Antennas, 2 m beams & 
mobile, 18AVT/WB, KLM, Cushcraft and Rotators 

BARRY’S HAS HAND-HELDS 
NEW Yaesu FT-404 R (UHF) 

Yaesu FT-207R 
Santee HT-12G0 

VOCOM ANTENNAS AND AMPLIFIERS 

FOR YOUR HANDHELD, 

BARRY now carries the ALPHA 76CA 
with three 8874 tubes ( 2,0Q0W PEP 
and hypersil 0 transformer 

Kantromcs Field Day and Mini-Reader 

Trionyx 0-600 MHz counters — $159.95 
* Complete selection of radio books including 1981 
Handbook and Repeater Directory 
JUST ARRIVED, 78th edition ARRL License Manual, 

Our tines include: 


Icom IC-2A'! 



aea 

ALLIANCE 

ASTRON 

AVANT1 

BIRD 

COLUNS 

COMMUNICATIONS 

SPECIALISTS 


CUSHCRAFT 

DENTRON 

DRAKE 

F.TO 

El MAC 

TNCOMM 

HUSTLER 

KY GAIN 

ICOM 


KLM 

KANTRONCS 

MFJ 

MIRAGE 

MURCH 

ROBOT 

SHURE 

STANDARD 

SWAN CUBIC 


TEMPO 

TH1 EX 

VIBROPLEX 

VOCOM 

WACOM 

YAESU 

AND MORE 


BUSINESSMEN: Ask about BARRY’S line 
of business-band equipment. We’ve got if! 

Amateur Radio License Classes: 

Wednesday & Thursday: 7-9 pm Saturday 10 am-Noon 


i 


AGUl 5E 
HABLA 
E5PANOL 


I 


The Export Experts Invitr Overseas orders 

— We Ship Worldwide 


< 




BARRY ELECTRONICS 


512 BROADWAY, NEW YORK, N.Y. 10012 

TELEPHONE (21 2) 925*7000 

TELEX 12-7670 


ham radio 
readers' survey 


Here's your chance to get into the act and help 
shape the destiny of ham radio magazine. It's been 
six months since we started publishing the new ham 
radio incorporating Ham Radio HORIZONS. We've 
made a lot of changes. How do you like them? 

We've made these changes in an effort to satisfy 
our former HORIZONS readers and also to include 
suggestions we've received in recent years from our 
ham radio readers. We've read your letters and 
talked to hundreds of you at various hamfests. Are 
we heading in the right direction? We think so, but 
we must know for sure. So here's a little question¬ 
naire that will give you a chance to tell us what you 
like, and dislike, about the new ham radio. 

It's not often you get a chance to tell magazine 
folks what they're doing right and what they're doing 
wrong. So please take a few minutes and fill out the 
questionnaire. If you'd rather not remove a page 
from your magazine, just send us an SASE and we'll 
ship you a page by return mail. 

We've been doing our best to bring you the very 
finest magazine in its field. Now it's your turn to tell 
us what you think. If you'd like to add your own com¬ 
ments, just jot them down on a separate sheet of 
paper and send them in. 
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1. Before the merging of Ham Radio HORIZONS, 
which were you? 

a) ham radio reader only_ 

b) Ham Radio HORIZONS reader only _ 

c) A reader of both magazines_ 

d) A reader of neither magazine _ 

2. Where do you get your copy of ham radio each 
month? 

a) I am a subscriber _ 

b) Buy it in a store_ 

c) Read a friend's copy _ 

d) Read it in a library _ 

3. How do you feel about the content of the new 
ham radio ? 

a) Better _ 

b) As good _ 

c) Not as good _ 

4. How do you feel about the appearance of the 
new ham radio ? 

a) Better _ 

b) As good _ 

c) Not as good _ 

5. What are your three favorite types of articles in 
ham radio ? (List the ones you like the most first.) 

a) _ 

b) _ 

c) _ 

6. What types of articles do you like the least in 
ham radio ? (List the ones you dislike the most first.) 

a) _ 

b) _ 

c) _ 

7. Please list, in order of your preference, the Ama¬ 
teur magazines that you read regularly. Do not in¬ 
clude those you do not see most months. Just put 
the name of the publication next to the number. 

1st _ 

2nd _ 

3rd _ 

4th _ 

5th _ 


8. What features (if any) would you like to see add¬ 
ed to ham radio ? 


9. How much of your equipment do you build? 

a) 100% _ 

b) 50% _ 

c) 25% _ 

d) 10% _ 

e) none _ 

10. What is your license class? _ 

11. How many years have you been licensed? _ 

12. What is your age?_ 

13. What is your occupation?_ 

14. What is your income bracket? 

a) Under $8,000_ 

b) $8,000-$12,999 _ 

c) $13,000-$ 19,999_ 

d) $20,000-$29,999_ 

e) $30,000-$49,999_ 

f) $50,000 and over _ 

15. What bands do you work regularly? 


16. What modes do you work regularly? 


17. How much per year do you usually spend on 
Amateur Radio equipment and Amateur Radio 
related activities? 

a) Under $500 _ 

b) $500-$999_ 

c) $1,000-$1,999 _ 

d) Over_ 
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"Cents-ational.” 



IF shift, digital display, narrow-wide filter switch 



Adjustable noise-blanker level 

Pulse-lypc (such as ignition] noise Is 
eliminated by built-in noise blanker, With 
front-panel threshold level control. 

RF attenuator 

The 20-dB RF attenuator may be switched 
in for rejecting IMD from extremely 
strong signals. 

Optional VFOs for flexibility 

VFO-240 allows split-frequency operation 
and Other applications, VFO-23G digital 
VFO operates In 20-Hit steps and includes 
live memories and a digital display. 

RIT/X1T 

Front-panel R1T (receiver Incremental 
tuning) shifts only lhe receiver frequency, 
for tuning in stations slightly off fre¬ 
quency, XIT (transmitter incremental 
tuning) shifts only die transmitter fre¬ 
quency, for calling a DX station listening 
off frequency. 

More information on the \ S-530S is 
available from all authorized dealers of 
Trio-Kenwood Communications. Inc.. 

1111 West Walnut Street, Compton, 

CuiiiUtYtTa MskU i >.' 


Narrow/wide filter combinations 

Any one or two of three optional filters 
. . /YK-88SN 11.8 kHz] SSB. YK-88C 
(500 Hz] CW, YK S8CN (270 Hz) CW ... 
may be installed for selecting (with *N-W" 
switch! wide and narrow band widths on 
CW and/or SSB. 

Wide receiver dynamic range 

Greater immunity to strong-signal over 
load, with MOSFET RF amplifier operating 
at low level for improved IMD character¬ 
istics, Junction FETs in balanced mixer 
with low noise figure, and dual resonator 
for each band, 

Built-in speech processor 

Combines an audio compression amplifier 
with change of AIX‘ time constant for 
extra audio punch and increased average 
SSB output power, with suppressed 
sideband splat ler 

Two 6I46B s in final 

Runs 220 W PEP/180 W DC Input on 
ail bands. 

Advanced single-conversion PLL system 

Improved overall stability and Improved 
transmit and receive spurious 
characteristics. . 


The TS-530S SSB/CW transceiver is 
designed with Kenwood's latest, most 
advanced circuit technology, providing 
wide dynamic range, high sensitivity, 
very sharp selectivity with selectable 
filters and IF shift, built-in digital display, 
speech processor, and other features for 
optimum, yet economical, operation on 
160 through 10 meters. 

TS 530S FEATURES: 

160 10 meter coverage, including three 
new bands 

Transmits and receives (LSB, USB, and 
t'WI on till Amateur frequencies between 
1.8 and 29.7 MHz, including the new 10, 

18, and 24 MHz bands. Receives WWV 
on 10 MHz. 

Built-In digital display 

Uirge. six digit, fluorescent-tube display 
shows actual receive and transmit ire 
quencles on all modes. Backed up by 
analog subdlal. 

t IF shift 

Moves IF passband around received 
signal and away from interfering signals 
and sideband splatter 


Matching accessories for fixed-station operation: 

* SP 230 external speaker * AT 230 anierina tuner/ 
with selectable audio filters SWR and power meter 

* VFO 240 remote VFO * MC 50 desk microphone 

Other accessories not shown 

* VFO 230 remote digital 
VFO with 20 Hz steps, five 
memories, digital display 

* TL 922A linear amplifier 

* SM 220 Station Monitor 

* KB I deluxe VFO knob 

* PC-1 phone patch 

* US 5 and US 4 headphones 


fmtrsttter in itmnttur radio 


* lt( JO digital world clock 
- YK 8HC (500 Hz] and 

YK 88CN 1270 Hz) CW 
filters and YK 88SN (1.8 
kHz) SSB narrow filter 

* MC 3OS and MC-35S 
noise canceling hand 
microphones 


Spt'i ihctitum* ami prices ore subtvet u >■ haruie witiunil nutn ut obligation 























MCH .3 M 

1 * - 




MR 




MW ER/VOL SQUELCH 

- 




Off 




2m FM TRANSCEIVER 

»UlT OS. ill 

13 4 4 t 



SCAN Htxt) 


MIC 


• « B 


5t 


Ht 







Wfc IQW O* 



Miniaturized, 5 memories, memory/band scan 

memory stores both receive and transmit frequencies to be offset ± 
Um f M ■ J frequency independently, to allow opera- repeater access lor to be 


The TR-7730 is an Incredibly compact, 
reasonably priced, 25-watt, 2-meter FM 
mobile transceiver with five memories, 
memory scan, automatic band scan, UP/ 
DOWN manual scan from the microphone, 
and other convenient operating features. 

TR-7730 FEATURES: 

Smallest ever Kenwood mobile 

Measures only 5 3/4 inches wide, 

2 inches high, and 7-3/4 Inches deep* and 
weighs only 3.3 pounds. Mounts even in 
the smallest stibcompaei car. and is an 
ideal combination with the equally mm 
pact TR-8400 synthesized 70-cm FM 
mobile transceiver 
25 watts RF output power 
Even though the TR-7730 is so compact, 
it still produces 25 waits output for 
reliable mobile commurticatlons. Hi LOW 
power switch selects 25-W or 5-W output. 
Five memories 

May be operated In simplex mode or 
repeater mode with the transmit fre¬ 
quency offset ±600 kHz. The fifth 

TR 7730 is subject to FtT appmrai 


memory stores both receive and transmit 
frequency independently, to allow opera¬ 
tion on repeaters with nonstandard splits. 
Memory backup terminal on rear panel. 

Memory scan 

Automatically locks on busy memory 
channel and resumes when signal 
disappears or when SCAN switch is 
pushed. Scan HOLD or microphone PTT 
sw itch cancels scan. 

Extended frequency coverage 
Covers 143.iJ0O44B.995 MHz In 
swftchablc 5-kHz or 10-kHz steps, allow¬ 
ing simplex and repealer operation on 
some MARS and CAP frequencies. 
Automatic band scan 
St ans entire band In 5-kHz or 10 kHz 
steps and locks on busy channel. Scan 
resumes when signal disappears or when 
SCAN switch is pushed. Scan HOLD or 
micro phone PTT switch cancels scan. 
UP/DOWN manual scan 
With UP DOWN microphone provided, 
manually scans entire band in 5 kHz or 
tO-kHz steps. 

■ Offset switch 

Allows VFO and four of five memory 


Synthesized 70-cm FM mobile rig 


frequencies to be ofFset ±600 kHz lor 
repeater access (or to be operated 
simplex) during transmit mode. 

Four-digit LED frequency display 
Indicates receive and transmit frequency 
during simplex or repeater-offset 
operation. 

S/RF bar meter and LED indicators 

Bar meter of multicolor LEDs shows, 
relative receive and transmit signal levels. 
Other LEDs indicate BUSY. ON AIR, and 
REPEATER offset. 

Tone switch 

Activates Internal subaudlble tone 
encoder (not Kenwood-suppltedJ, 

Optional accessories: 

• MC-46 Hi hut Ion autopatch IDTMF) 

Ll tv DOWN microphone 

• SP-40 compact mobile speaker 

• KPS-7 fixed-station power supply 

More information on the TR-7730 and 
TR-B4Q0 is available from all authorized 
dealers of Trio-Kenwood 
Cc > m mu u lea t i o n s, i n c.. 

Ull West Walnut Street, 

Compton. California 90220. 

^KENWOOD 
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Synthesized coverage of 440-450 MHz 

Covers upper 10 MHz of 70 cm hand in 
25-kHz steps, with two VFOs. 

Offset switch 

For ±5 MHz transmit offset on both VFOs 
and four of five memories, as well as 
simplex operation. Fifth memory allows 
any other offset by memorizing receive 
and transmit frequencies Independently. 
HI/LOW RF output power switch 
Selects 10 waits or I watt output. 

DTMF autopatch terminal 
On rear panel, for connecting DTMF 


Idual-tone multifrequencyl touch pad (for 
accessing autopatches) or other lone 
signaling device. 

Virtually same size as TR-7730 

Perfect companion for TR-7730 in 
a compact mobile arrangement. 

Other features similar to TR-7730 

Five memories, memory scan, automatic 
band scan tin 25-kHz siepsh UP/DOWN 
manual scan, four-digit LED receive 
frequency display (also shows transmit 
frequency In memory 5), S/RF bar meter 
and LED indicators, tone switch, DTMF 
autopatch terminal, and same optional 
accessories. 
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last-minute forecast 

The lower-frequency bands are 
expected to be favored for DX during 
the first week of the month if the 
summer QRN isn't too bad by then. 
DX conditions for the higher-frequen¬ 
cy bands should improve by mid 
month, decrease until about the 24th, 
then increase somewhat toward the 
end of the month in time for field day. 
Propagation disturbances are expect¬ 
ed around the 6th and 18th. The first 
disturbance may bring DX from unus¬ 
ual locations on the lower frequencies 
in east-west directions, while the lat¬ 
ter disturbance may show good one- 
hop trans-equatorial openings on the 
higher bands. 

Lunar perigee comes twice this 
month, on the 2nd and 30th, and the 
full moon on the 17th. The longest 
day of the year, summer solstice, is 
on the 21st at 1145 GMT and begins 
our summer season. It also ushers in 
the sporadic-E season in full swing to 
make the short-skip openings the rule 
rather than the exception (see last 
month's DX Forecaster). 

DX conditions during summer are 
usually not as good as those during 
other seasons of the year because of 
propagated static noise from evening 
thunderstorms on the lower-frequen¬ 
cy bands. The higher-frequency 
bands have lower maximum usable 
frequencies (no 6-meter, F-region- 
propagated openings). This is some¬ 
what compensated for by having 
more hours for operating becoming 
available because of longer daylight, 
and also by openings from sporadic- 
E. Sporadic-E openings often occur 
on 6 meters and once in a while on 2 
meters. This keeps life interesting. 


Garth stonehocker, koryw 

some shop talk 

The accuracy of forecasting and 
predictions is inversely related to the 
length of time in advance that the 
forecast or prediction is made or 
desired. Those that are made a long 
time in advance are generally known 
as predictions and are based on a rea¬ 
sonably accurate sunspot number for 
the year and season. They are usually 
made with the help of a computer. 
This enables one to sample the stored 
ionospheric information to find the 
maximum usable frequencies and 
propagated signal strengths by use of 
simplified radio-wave tracing tech¬ 
niques. The time scale here is on the 
order of months or years in advance, 
and the data are used mainly by engi¬ 
neers to design equipment and anten¬ 
nas for transmitting between two 
points. The prediction tables and 
graphs in the ham magazines are usu¬ 
ally done this way because of the 
long publication lead times. For more 
detailed information see ham radio 
for April and September 1979. 

Forecasting techniques are more 
akin to weather forecasting. They run 
from the present into the next few 
hours or days in advance. Forecast¬ 
ing is a way of updating the predic¬ 
tion method in a day-by-day or even 
hour-by-hour dynamic fashion for 
better accuracy. More on this tech¬ 
nique later. 

band-by-band summary 

Ten and fifteen meters should give 
excellent daytime openings to most 
worldwide locations on both F-region 
long skip to 2500 miles (4000 km) and 
sporadic-E short skip to 1200 miles 
(2000 km) or multiples thereof on 


many days of the month. Don't ex¬ 
pect as much one-hop trans-equatori¬ 
al DX during disturbed periods this 
time of the year. June, July, and 
August are off-months for the F- 
region ionization to pile up on either 
side of the magnetic equator as it 
does from equinox through the win¬ 
ter to equinox. The ionization is down 
in the E region, making sporadic-E 
layers in the summer. 

Twenty meters will be open to some 
area of the world for nearly all hours 
of the day and night. Sporadic-E 
propagation will fill in the pre-sunrise 
dip in usable frequencies during many 
mornings to make round-the-clock 
openings possible. The direction of 
the openings will not be much differ¬ 
ent than usual, and the openings will 
be extended in time. 

Forty meters will give the best DX 
during the night from sunset until just 
after sunrise. Static levels may be 
high at times. Watch for local storm 
passages and operate near sporadic-E 
peaks around sunrise and sunset 
(particularly sunrise, when fewer 
thunderstorms have built up). 

Eighty meters on some nights (during 
hours of darkness until sunrise) can 
have DX openings to areas of inter¬ 
est. Static from thunderstorm activ¬ 
ity, long distance and local, may limit 
working the rare ones when propaga¬ 
tion is otherwise right. Coastal sta¬ 
tions usually have more favorable 
propagation geometry under summer 
conditions for working the rare DX 
than inland stations. Sporadic-E 
propagation around sunrise and sun¬ 
set is good for this band also. Day¬ 
time work will be limited to within 
about 200 miles (360 km). 

One-sixty-meter DX activities really 
require a lot of work this time of year. 
During hours of darkness between 
storm-front passages, you may work 
1000 miles (1600 km) if your ears hold 
up. DX takes on a new meaning here 
unless you're really lucky. Neverthe¬ 
less, you may want to give it a try. 

ham radio 
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Accessories for use with the rf power meter. 


rf power meter 


Part 2: 

Measurements and 
measurement accessories 

Part 1 of this article addressed the construction of 
an rf power meter capable of measuring amplitudes 
between -60 dBm and +20 dBm from 3.5 to 30 
MHz. This rf power meter is the basis of a measure¬ 
ment system that can be used to make many useful 
network measurements, as explained in part 1. Some 
of these measurements are described in detail here. 

accessories 

Depending upon the measurement, various acces¬ 
sories are required, some of which you may have. 
Construction of others is covered in other literature 
sources, such as the ARRL Handbook 1 and Solid- 
State Design for the Radio Amateur, 2 I will list only 
the system components required to make the meas¬ 
urement and will describe the measurement itself. 
The photo shows accessories that I have built and 
found useful. 

One accessory required for reflection measure¬ 
ments, as in measuring antenna VSWR and amplifier 
input VSWR, is a directional bridge. Hayward 2 briefly 
mentions the usefulness of such a device, but I 
haven't found many references that provide details 
on how to use it or what the limitations are in its use. 


I One of the advantages in using the bridge described 

here, as opposed to other "'signal-separation 1 ' 
devices, is its simplicity, which results in the fact that 
it doesn't have to handle large amounts of transmit¬ 
ter power as in other coupler circuits found in 5WR 
meters. This bridge is designed to be used with a 
low-level signal generator, VFQ, or other oscillators 
delivering less than about + 10 dBm (10 mV). Higher 
power will cause damage or may generate distortion, 
which could adversely affect the measurement. 

directional bridge 

The bridge is shown in fig, 1. Basically, it's a 
Wheatstone impedance bridge circuit with an unbal¬ 
anced output to drive the power meter. Construction 
is uncomplicated. It should perform well up to and 
beyond 30 MHz with no adjustment or calibration. If 
your interests are limited to 30 MHz, no construction 
points are critical: simply use a reasonably close parts 
placement, high-quafily components (small J4-watt, 
film-type, 1 percent or better resistors prefer red I, and 
you should have no problems. If you anticipate work¬ 
ing above 30 MHz, up to approximately 150 MHz, the 
bridge can be modified sfightly to extend its range. 

what's a network 
measurement? 

Don't be concerned. You've probably been mak¬ 
ing them for a long time already but have been using 
other names such as VSWR or gain measurements. 
There are two basic types of network measurements 
that are made: transmission measurements and 
reflection measurements. 

By Ralph H, Fowler, N6YC, Rt. 1, Box 254, 
Pearl River, Louisiana 70452 
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In simple terms, we apply a stimulus signal, gener¬ 
ally a low-level sine wave, sometimes swept, to the 
input of a one-port (antenna) or a two-port (ampli¬ 
fier) device, then we take measurements to see what 
is reflected from the input (reflection measurement), 
or what comes out of the output (transmission meas¬ 
urement). 

Network measurements are, strictlyspeaking, linear 
measurements. That is, we measure the output at 
frequencies corresponding to the input frequency 
only. In many cases, however, we can look at nonlin¬ 
ear effects by changing our test procedure slightly 
and do things such as making an harmonic analysis 
of an amplifier. Fig. 2 shows the two types of basic 
network measurements that can be made with the 
power meter and accessories. First, let's look at 
reflection measurements. 

reflection measurements 

The objective of a reflection measurement is to 
measure the amount of power reflected from a 
device, as shown in fig. 3. The reflected power is 
usually referenced to the incident power, and the 
ratio is expressed as VSWR, a; reflection coefficient, 
p; or return loss, RL. These three quantities are all 
different ways of expressing the same thing; that is, 
how well the device is matched to the transmission 
line carrying the power. All three are scalar values; 
that is, magnitude only without phase angle. Any 
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fig. 1. Directional bridge. The circuit (A) is basically a 
Wheatstone impedance bridge with an unbalanced 
output to drive the power meter. A suggested parts 
layout is shown in (B). Construction tips are given in 
the text. 


one of the three can be converted to the others using 
the expressions: 


and 


p = 10 


RL 

20 


a 


1 + p 

T^p 


( 1 ) 

( 2 ) 


These equations are important since, as you will find, 
the measurement system described here measures 
directly in dB of return loss (the advantages will be 
discussed), which can then be converted to other 
units as desired. Antenna measurements, for exam¬ 
ple, are measured in return loss values, dB, which 
can then be converted into o values to put them into 
a form in which they are usually expressed. 

Most of us are used to thinking in terms of VSWR 
and will want to do this in other measurements as 
well. While you might object to the bother of con¬ 
verting from RL to a, especially since SWR meters 
give this information directly, you'll find that the ad¬ 
vantages of measuring RL far outweigh the minor 
inconveniences of conversion. And who knows, 
once you adapt to thinking in terms of RL, you may 
want to forget VSWR. 

making a return- 
loss (RL) measurement 

A return-foss {RL) measurement is made in two 
steps: calibration and measurement. This measure¬ 
ment is analogous to an SWR meter measurement in 
which the meter sensitivity is adjusted to give a full- 
scale reading of the forward power (calibration), then 
switching to read the reverse power as a function of 
the forward power (the measurement) with a meter 
readout directly in VSWR. 

As a specific example, suppose we want to meas¬ 
ure the VSWR and bandwidth at the VSWR = 3.0 
points of our antenna. This measurement system is 
shown in fig. 3. Calibration is performed by connect¬ 
ing a standard (a known VSWR) to the unknown port 
of the directional bridge to establish the 0-dB relative 
reference level on the power meter. The absolute 
power is unimportant; it serves only as a level with 
which the subsequent measurement is compared. 

The standard used is an open circuit with a VSWR 
of oo, corresponding to a perfect reflection where all 
of the forward going power is reflected. (We would 
thus say that the open circuit had a 0-dB RL). 
Assuming that we had 0-dBm forward power, we 
would measure -6 dBm at the "detector" port of 
the bridge, corresponding to a 6-dB loss of the 
reverse power as it passed through the bridge to the 
"detector" port. A value of -6 dBm would then be 
our calibration value and should be logged or other¬ 
wise remembered. 
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fig. 2. Instrumentation for basic network measure* 
ments. Transmission measurement setup is shown in 
(A); {Bl shows instrumentation for reflection measure¬ 
ments. 


With the antenna connected to the unknown port, 
a value is now measured that, when compared to the 
calibration level, -6 dBm, represents the return loss 
of the antenna in dB. If the power-meter reading 
were -15.6 dBm, for example, this would corres¬ 
pond to a 9.6 dB RL; 9.6 dB RL converts to a VSWR 
of 2.0, using the conversion equations. By tuning the 
source across the band you could then plot RL ver¬ 
sus frequency and determine the VSWR = 3.0 fre¬ 
quencies. Assuming the source were reasonably flat 
as you tuned, the calibration would remain good 
across the band. 

why measure RL instead 
of VSWR directly? 

There are three important reasons: resolution, 
accuracy and sensitivity. 

Accuracy is determined to a large extent by how 
well you can read the meter or indicator, (scale reso¬ 
lution), and how well the directional bridge does its 
job (there are some other accuracy considerations 
that will be covered later). SWR meters, like the sys¬ 
tem described here, use some kind of signal-separa¬ 
tion device (bridge, monimatch coupler). Therefore, 
other things being equal, they perform equally well in 
this respect. SWR meter resolution, however, is very 
poor at low values of VSWR below, say, 1.5, where 
the meter is at 20 percent of full scale. Below 1.5 the 
meter scale is compressed so much that about the 


best you can do when adjusting the match is to tune 
for a null. Dynamic range of the SWR meter (without 
“expanded" scales) is thus not much greater than 
about 10 dB with good resolution. 

Return loss measurements using the power meter, 
however, do not suffer from a lack of resolution, 
even at extremely low values of VSWR (< 1.01) 
because of the increased dynamic range of the pow¬ 
er meter, 80 dB. And to make a point, resolution is 
sufficient so that we could theoretically measure 
VSWRs of 1.0002 with the system described here if 
we were not limited by the directional bridge. 

Admittedly, while there are few of us who really 
need to measure antenna VSWRs below, say, 1.5 or 
so, there are other reflection measurements which 
can't be made with most SWR meters because of 
their lack of sensitivity. Input VSWR of small-signal 
amplifiers, for example, will not admit the power lev¬ 
els necessary to make most SWR meters operate. 
Due to the increased sensitivity of the power meter, 
you can drive small-signal amplifiers with as little as 
- 34 dBm and still measure a 1.2 VSWR (20 dB RL). 

So while the SWR meter is an extremely useful 
device for continuous monitoring of VSWR under 
actual transmit conditions (something this system 
can't do), initial evaluation of antennas, amplifiers, 
and other devices can best be done with the power 
meter and bridge. 



fig. 3. Setup for measuring antenna voltage standing- 
wave ratio. Reflection calibration is shown in (A); re¬ 
flection measurement in (B). 
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how accurate is 
the measurement? 

A detailed analysis of the accuracy of this meas¬ 
urement is not within the scope of this article. 
However, some general guidelines are given to make 
sure you make the best measurement possible. 

There are two main sources of error in the return 
loss measurement described: source match and 
bridge directivity. These errors are limitations on all 
reflection measurements, whether with an SWR 
meter or the system described here; see fig. 4. 



fig. 4. Reflection-measurement errors. The bridge di¬ 
rectivity error is depicted in (A): (B) shows the source- 
match error. 


Bridge directivity is a measure of how well the 
directional bridge separates the forward- and 
reverse-going waves. It is generally specified in dB. 
As an example, assume the directivity of the bridge is 
40 dB. Practically speaking, this means that if our 
device under test (the antenna) were a perfect 50- 
ohm antenna with an infinite RL, we would still 
measure approximately 40 dB RL, even though there 
were no reflected waves traveling along the transmis¬ 
sion line. Consequently the percentage errors in the 
measurement become increasingly large as the 
device RL approaches the bridge directivity. In this 
example any return loss measurements greater than 
approximately 35 dB would be unreliable. Fortunate¬ 


ly, a 35-dB RL (VSWR 1.03) is usually well beyond 
the practical requirements of most measurements. 
The directivity of the bridge described here is greater 
than 40 dB up to 30 MHz. 

The other source of error in reflection measure¬ 
ments is source-match error. Source match is essen¬ 
tially a measure of how close the output impedance 
of the source is to the characteristic impedance of 
the transmission line (50 ohms). Its importance 
becomes apparent when you consider the effect of 
any reflected energy traveling back to the source 
only to be reflected from the source, becoming part 
of the new forward-going wave. The forward-going 
wave now consists of two components (an infinite 
number if we count the re-reflections) to create an 
uncertainty in establishing the forward-going power 
in the calibration step. If the device we are measuring 
accepts most of the forward-going power (VSWR is 
low or RL is high), then this source of error becomes 
negligible. 

If, on the other hand, the device has a reasonably 
high VSWR (a low RL), then source match error 
becomes appreciable. A source with a VSWR of 2.0, 
for example, used in the measurement of a device 
with an actual VSWR of 4.0 would yield a measured 
VSWR lying between 2.8 and 6.0. The value you 
would measure depends on the relative phasing of 
the component waves. When measuring the VSWR 
of reflective devices such as filters (outside of the 
passband), source match errors become significant. 
Ideally, then, the source used to make the measure¬ 
ment should have a 50-ohm ( Z 0 ) output impedance 
to reduce source-match errors. 

Fortunately, there are simple fixes to improve the 
source match of a given source. Simply adding a 6- 
or 10-dB attenuator at the output of the source 
brings the effective output impedance of the 
source/attenuator combination closer to 50 ohms. In 
the above example adding a 6-dB attenuator to the 
2.0 VSWR source improves the effective source 
match to 1.4, reducing the uncertain window to 
3.4-4.8 in a vswr = 4.0 measurement. 

The directional bridge has 6 dB of attenuation built 
in by design and satisfies this requirement on its 
own. However, when making transmission measure¬ 
ments remember to add 6 or 10 dB attenuation fol¬ 
lowing the output of your source/filter, particularly 
when measuring large VSWRs (small RL). More 
about this later. 

other notes on 
reflection measurements 

As mentioned in part 1, the power meter is a 
broadband detector, one which responds equally 
well to the stimulus frequency, f 0t coming from the 
source or to any of the harmonics of the source or 
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the device being tested. Because of this, harmonic 
filtering of the source is a must, and suitable lowpass 
or highpass filters must be added to attenuate the 
source's harmonics adequately. Lowpass filters are 
recommended because of their relative ease of con¬ 
struction. 

The skirt attenuation of the filters outside the pass- 
band should be sufficient to reject unwanted har¬ 
monic frequencies. The actual value of attenuation 
required will depend on the dynamic range required 
in the measurement, although 40 dB or greater har¬ 
monic rejection is usually enough, depending on the 
harmonic content of the source itself. In my system I 
use seven-pole LC lowpass filters with cutoffs at 5.8, 
9.6, 15. 7, 23.1, and 30.4 MHz following my tunable 
generator to cover the high-frequency bands. These, 
combined with the inherent harmonic content of the 
oscillator itself, yield a source with a minimum -50 
dBc harmonic content, sufficient for most of my 
measurements. LC lowpass filter construction is cov¬ 
ered in detail in the ARRL Handbook . 1 

The attenuators shown surrounding the filters ab¬ 
sorb the multiple reflections that result from out-of- 
band energy reflected from the filters and provide a 
proper termination for the filters and test amplifier. 
They should not be omitted from the circuit. 

transmission measurements 

The other type of measurement that can be made 
with the power meter is the transmission measure¬ 
ment. As the name implies, it is simply a measure¬ 
ment of the amount of signal power transmitted by a 
device under test. The measurement can be as sim¬ 
ple as measuring the passband ripple and the stop- 
band rejection of a filter, or as complex as meauring 
the gain, compression level, harmonics, intermodula¬ 
tion distortion (IMD) and third order intercept (TOI) of 
a small-signal amplifier. 

A basic transmission measurement is shown in fig. 
2. This setup would be suitable for characterizing a 
filter, for example, and the details of this measure¬ 
ment should be evident. The measurement of a 
small-signal amplifier's characteristics can be more 
involved and, therefore, will be discussed as an 
example of the measurement procedure. This meas¬ 
urement is shown in fig. 5. Note the liberal use of 
attenuators to buffer multiple reflections from the 
reactive filters, improve the effective source match, 
and provide a proper termination for the filters and 
test device. 

calibration 

Calibration consists of simply bypassing the test 
device (amplifier) with a through connection and not¬ 
ing the power level on the power meter. This should 



be done with the 0-40-dB step attenuator adjusted to 
set the input power level low enough to prevent over¬ 
driving the amplifier. 

measurement 

Gain is measured by connecting the test amplifier 
and comparing the output power level with the cali¬ 
bration value (the input power level). In cases where 
the harmonics are known to be more than 10 dB 
below the fundamental level, the filter following the 
test amplifier can be omitted without serious errors in 
the gain measurement. If, for example, the harmonic 
power were 10 dB below the fundamental level, the 
error resulting from omission of the filter would be 
only 0.4 dB in the gain measurement. 

The 1-dB gain compression level can be determined 
by increasing the drive to the test amplifier to a point 
where the gain, as measured in the preceding step, 
decreases by 1 dB. At this point the test amplifier is 
entering the nonlinear region and is generating 
enough distortion so that by choosing an appropriate 
bandpass filter we can measure the harmonic distor¬ 
tion. Back off on the drive a bit, however, since the 
measurement should be made with the amplifier 
operating in the linear mode and not near gain com¬ 
pression. 

Measurement of nth-order harmonic distortion re¬ 
quired choosing a bandpass filter that will attenuate 
the fundamental to a level at least 10 dB below that 
of the harmonic to be measured, as shown in fig. 6. 
We could not expect to be able to measure harmonic 
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distortion 50 dB below the fundamental using a 
bandpass filter with only 30 dB of rejection of the 
fundamental, for example. Conventional Butter- 
worth designs using from three to five poles as 
described in the Handbook 1 will provide sufficient 
attenuation in most cases. 

Generally speaking, extreme bandpass-filter selec¬ 
tivity is not required, even in low-distortion measure¬ 
ments, for testing small-signal amplifiers since we 
can arbitrarily increase the distortion from the test 
amplifier by increasing the drive level to the input 
(but staying away from gain compression). Fig. 7 
illustrates this principle. 

Note that in fig. 7A at an output level of —10 
dBm, for example, the second harmonic is at -50 
dBm, or relative to the fundamental at f 1 we say that 
it is - 40 dBe. If we increase the drive level to the test 
amplifier by 10 dB, the fundamental output also in¬ 
creases by 10 dB to 0 dBm as shown in fig. 7B. 

But note that the second harmonic has increased 
by 20 dB and is now only -30 dBc relative to the 
fundamental. So given a three-pole bandpass filter 
with a 40-dB rejection over one octave of bandwidth, 
it would not be possible to make an accurate second- 
harmonic measurement with the drive level set as in 
fig. 7A; but by increasing the drive level as in fig. 7B 
we could make the measurement. Once the distor- 
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fig. 7. Effect of drive level on amplifier harmonic distor¬ 
tion at 2f1. (A) and (B) respectively show drive at -30 
dBm and -20 dBm. 


tion has been measured at the artificially high drive 
level, the distortion at any nominal drive level can be 
computed from the equation: 

HD, dB C (nominal drive level) — 

HD, dBc (meas) 4- (N — 1) X (change in drive level) (3) 

where N is the order of distortion (that is, second, 
third, etc.). If, for example, the second harmonic 
were measured to be -40 dBc at a drive level of 0 
dBm, it would compute to be -80 dBc at an input 
drive level of - 40 dBm. 

Again, stay away from gain-compression levels by 
at least a few dB, and remember that you can't 
measure test-amplifier distortion levels less than that 
generated by the source used and present at the in¬ 
put of the test amplifier. Also remember to take into 
account any insertion loss of the bandpass filter (it 
can be measured separately with the power meter) in 
your measurement of harmonic distortion. 

The relationship between the fundamental and 
second-order harmonic distortion as the drive level is 
changed can be generalized to nth -order distortion as 
well: changing the drive level by 1 dB causes the 
nth-order distortion product to change by nxl dB. 
This fact is extremely useful in positive identification 
of the signal you think you are measuring. For exam¬ 
ple, when measuring the third harmonic, changing 
the drive by 1 dB should cause a 3-dB change in the 
power-meter reading. 

IMD and TOI measurements 

IMD measurements follow the same general guide¬ 
lines established in harmonic distortion measure¬ 
ments. One complication arises in the fact that we 
must now drive the test amplifier with two equal 
amplitude rf "tones" and somehow provide filtering 
to reject the fundamentals at fl and f2 and pass the 
third-order distortion products at 2f1 ±f2 or 2f2 + f1. 
Fig. 8 shows the measurement setup. 

Ideally we would like to present to the test ampli¬ 
fier two rf signals separated by, say, 10 or 20 kHz and 
measure the IMD product, which would be separated 
from the test signals by the same 10 or 20 kHz as 


fl 12 fl 12 



fig. 8. Test setup for measuring intermoduiation 
distortion. 
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fig. 9. A 5.3-MHz Butterworth bandpass filter for test' 
ing intermodulation distortion. Filter-component 
values provide 50-dB attenuation at 7 MHz and above. 


shown in fig. 8. This tone spacing is desirable since it 
simulates the situation that exists at the input to a 
receiver's preselected rf amplifier in crowded band 
conditions. However, without heterodyning the test 
amplifier's output to a lower frequency where filter¬ 
ing can be easily accomplished, it becomes neces¬ 
sary to separate the tones by at least a few MHz to 
allow using LC bandpass filters to select the IMD 
product and provide attenuation to the fundamentals 
at fl and f2. Consequently, the measurement 
described here is limited to broadband amplifiers or 
amplifiers with a bandwidth large compared with the 
tone spacing. Fortunately, tests made with a spec¬ 
trum analyzer using closely spaced tones show 
results that agree within a few dB compared with 
measurements made using tones spaced by a few 
MHz on broadband test amplifiers. 

In my test setup I used two crystal oscillators at 7.0 
MHz and 8.7 MHz and measured 2f1 -f2 at 5.3 MHz. 
Fig. 9 shows filter component values for a 5.3-MHz 
bandpass filter that provides 50-dB attenuation at 7.0 
MHz and above. As previously stated, the filters and 
test amplifier must see 50 ohms to provide a good 
termination. Also remember to verify the test by 
changing the drive level by a given amount, using the 
step attenuator, and look for a three times change in 
the power meter reading. 

Once the third-order IMD is measured at the arbi¬ 
trary drive level, the IMD at a nominal drive level can 
be computed from: 
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fig. 10. A40-dB, 1-kW attenuator for making a-m meas¬ 
urements in a high-power transmitter. 


IMD >c ibc (nominal drive level) = 

IMD i( iftc (meas) + 2(change in drive level, dB) (4) 

and the output TOI can be computed from 

TOI = A + Pout (5) 


where A = IMD level in dBc relative to the funda¬ 
mental (one tone), and P out is the output level of one 
of the tones. Input TOI is the output TOI minus the 
gain of the test amplifier. 

Measurement accuracy depends to a large extent 
on maintaining a 50-ohm impedance within the 
measurement instrumentation as well as the input 
and output impedance of the test amplifier itself. The 
measurement is meaningful only to the extent that 
the test device matches the impedance of the meas¬ 
urement instrumentation. Hence any networks used 
for input or output matching should be included as 
part of the measurement device. 

One other comment: beware of IMD generated 
within the power combiner shown in fig. 8. 3 IMD 
caused by saturation of the toroids used in the com¬ 
biner frustrated me for some time before I figured out 
what was going on. This combiner had 0.25-inch 
(6.35-mm) OD toroids that created their own IMD 
when driven above about + 10 dBm. 

Although the foregoing tests were made on small- 
signal amplifiers such as those used ahead of a 
receiver, similar tests for harmonic distortion can be 
made on a high-power transmitter with the aid of an 
in-line power sampler such as is used in SWR meters. 
Examples of such samplers can be found in reference 
1. Alternatively, a 40-dB pi attenuator capable of 
handling 1 kW can be made with the aid of a 1-kW 
dummy load and some 2-watt resistors. Fig. 10 
shows details. This attenuator will reduce the output 
of a kilowatt rig to a level that can be handled by the 
power meter. 

measuring amplitude modulation 

The power meter can also be used to measure 
amplitude modulation if the need arises and a scope 
isn't handy. The measurement is based on calculat¬ 
ing the modulation percentage after measuring the 
power difference between the carrier with and with¬ 
out the modulation applied. A tone generator should 
be used to modulate the transmitter. 

With modulation applied, the power meter (or the 
transmitter output) is adjusted to place the power 
meter reading near full scale, where scale resolution 
is best. Remove the modulation and measure the 
decrease in the power-meter reading. This differ¬ 
ence, A, when plugged into the equation below, will 
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yield the modulation percentage to within a few per¬ 
cent, depending on how carefully you measure A. 

modulation percentage = 170 — 1 (6) 

A difference of A = 1 dB, for example, would cor¬ 
respond to an 86.5-percent modulation level. This 
technique will provide good accuracy to about 30- 
percent modulation, where the power-meter scale 
resolution becomes marginal (0.2 dB). Results were 
verified using an HP-8640B calibrated signal genera¬ 
tor. Remember to use an attenuator capable of dissi¬ 
pating the total power of the transmitter, or use a cir¬ 
cuit similar to that in fig. 10. 

extending operating frequency 
of the directional bridge 

As mentioned earlier, the directional bridge has a 
directivity of about 40 dB to 30 MHz, dropping off to 
less than 10 dB or so at 150 MHz. By adding a 1-5 pF 
ceramic trimmer as shown in fig. 11 and by careful 
parts placement, the balance can be improved to 
yield about 30-dB directivity at 150 MHz, permitting 
reflection measurements using the detector assem¬ 
bly (which is usable well beyond 150 MHz) and the 
modified bridge at 2 meters. The dynamic range of 
the detector assembly alone is about 20 dB (it 
departs from square-law operation above - 10 dBm, 
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fig. 11. Making reflection measurements at VHF. A 
modified VHF directional bridge layout is shown in (A); 
(B) shows how to adjust the modified bridge for best 
directivity. 


and sensitivity is about -35 dBm), so the overall 
return-loss measurement range is about 20 dB, corre¬ 
sponding to a VSWR of 1.2. The VHF return loss 
adjustment procedure is shown in fig. 11B. 

Initial adjustment of the modified return loss bridge 
is rather tedious. For best results it's necessary to ad¬ 
just the trimmer and tweak the parts placement, par¬ 
ticularly the toroid, while observing the return loss of 
a known device, a 10-dB attenuator connected to the 
unknown port of the bridge. With the 10-dB attenua¬ 
tor connected, the measured return loss (remember 
to calibrate with an open circuit first) should be 20 
dB, since the signal must make two passes through 
the attenuator before reaching the bridge. There 
should be a range of adjustment over which you 
should measure this value. 

A good indication that the bridge has been adjust¬ 
ed for directivity greater than 20 dB is to alternately 
short and open the open side of the 10-dB attenua¬ 
tor. If the directivity error signal has been nulled sat¬ 
isfactorily, the change in the power meter readings 
should be small (less than 1 dB). If not, readjust the 
trimmer capacitor and/or parts placement and try 
again. At some point the power meter variation as 
the attenuator is shorted/opened should be small. At 
this point try the same measurement at a lower fre¬ 
quency, say 50 MHz or 30 MHz, to see that you have 
not degraded the low-frequency directivity, since 
adding the capacitance disturbs the circuit balance 
somewhat. 

Once you have adjusted the bridge to your satis¬ 
faction, epoxy the toroid in place using a small drop 
of epoxy (avoid coating the windings) to prevent it 
from moving. The assembly should then be sealed to 
prevent fingers from touching the insides. 

closing remarks 

Using this system I've been able to duplicate meas¬ 
urements on many of my homebrew projects that 
previously required the use of expensive laboratory 
measurement instrumentation. I can now measure 
the performance of projects and not wonder what ef¬ 
fect a parts substitution had on a particular circuit, or 
whether adjustments were optimized. 

Any questions or comments regarding construc¬ 
tion of the power meter or the measurements 
described are welcome. Please include an SASE. 
Improvements doubtless can be made. 
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Yesterday you could admire all-band 
digital tuning in a short wave receiver* 

Today you can afford it. 



Tune irt the Panasonic Command Series” 
top-of-the-llne RF-4900. Everything you want in 
short wave at a surprisingly affordable price. 

Like fluorescent all-band readout with a five-digit 
frequency display. It's 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before ft's 
broadcasting. And with the 
RF-4900’s eight short wave 
bands, you can choose any 
broadcast between 1.6 and 
31 MHz. That's all short wave 
bands. That’s Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gives 
you inside. There’s a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front-end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF-4900 gives you all these 
sophisticated controls. Like an all-gear-drive 


tuning control to prevent "backlash." Separate 
wide/narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 

control. RF-gain control for 
improved reception in strong 
signal areas. An ANL switch. 

Even separate bass and treble 
controls. 

And if all that short wave isn't 
enough.There’s more. Like SSB 
(single sideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communications. 
^AC/DC operation. And with 
Panasonic's 4" full-range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RF-2900. It has most of the features of 
the RF-4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
shortwave receivers as good. You wouldn't still be 
reading.- You'd be listening. 

•Short wav* rocaphon witt vary with anlarma* w**th*r condition*, 
operator's geographic location and other factor* An outtid* 
an tan n* may be required for maximum short wav* r ©caption. 

j^^ightyahSfoftS' time. 









































Questions and Answers 


Entries must be by letter or post card only. No telephone requests 
will be accepted. AH entries will be acknowledged when received. 
Those judged to be most informative to the most Amateurs will be 
published. Questions must relate to Amateur Radio . 

Readers are invited to send a card with the question they feel is 
most useful that appears in each issue . Each month's winner will 
receive a prize. We will give a prize for the most popular question of 
the year. In the case of two or more questions on the same subject, 
the one arriving the earliest will be used. 


Why is it that most Novices op¬ 
erate near the low end of the 
21.0-21.2 MHz band? - Walter 
Legan, KA4KXX. 

Perhaps they are trying to avoid 
interfering with the phone stations, or 
maybe they simply enjoy the com¬ 
pany. The same thing happens on 
other bands, Novice or otherwise, 
CW or phone, but there doesn't seem 
to be good justification for it. 

Next time the band is crowded, try 
calling CQ just below the upper end 
and see if you can reverse the trend. 
Certainly you will experience less 
QRM. 

How do you prevent a lightning 
strike from entering your shack 
through your rotor wiring? — Ron 
Ankney, WD5IXP. 

Lightning is unpredictable — it can 


enter your shack by various means, 
including of course, the rotator wir¬ 
ing. There is no accepted evidence 
that any form of protection can pre¬ 
vent a stroke (direct hit). It is wise, 
however, to provide some means of 
draining away static charges which 
can accumulate during summer 
storms and possibly become quite 
dangerous. 

If you inspect the circuit diagram of 
your rotator, you will notice that the 
wiring is grounded at some point in¬ 
side the mechanism. The TR-44, for 
example, employs a 500-ohm potenti¬ 
ometer inside the aluminum case; the 
arm of this pot is grounded to the 
frame. If the rotator is clamped to a 
grounded metal tower, static charges 
will drain off to the ground and will 
not enter the shack. To make sure of 
this, connect a piece of No. 12 or 14 
drawn-copper, copper-clad, or No. 


10 gauge aluminum “clothesline" to 
the rotator housing and run it in as 
straight a line as possible over the 
most direct route to a good ground. 

If your antenna system is insulated 
from ground (mounted on top of a 
wooden tower or the roof), connect a 
No. 4 or larger wire to the rotator or 
frame of the system (at some point 
which will not interfere with opera¬ 
tion of the antenna), and run it in a 
straight line down the tower to a 
good ground. 

Article 810 of the National Electri¬ 
cal Code (NFPA No. 70), which is 
purely advisory but which is of inter¬ 
est here, recommends using an 8- 
foot-long galvanized iron pipe 3/4 
inch in diameter as an effective 
ground. A 5/8-inch galvanized rod 8 
feet long is also acceptable. 

From a lightning protection stand¬ 
point, it is desirable to run coaxial 
cable and control wires directly down 
the tower and then underground to 
the shack. It is also a good idea to 
ground the braid of the coax to a 
water pipe system at the point of 
entry into the shack, if possible, using 
a 1/2-inch or larger copper strap 
soldered to the braid and clamped to 
the pipe. If a water pipe system is not 
available, drive a ground stake into 
the ground immediately outside the 
house, at the point of entry, and 
ground the coax braid to it. 
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Glass or silk, when rubbed, pro¬ 
duce static electricity. Why aren't 
they good conductors? — Lawrence 
Emmett . 

It is convenient to define two kinds 
of electricity, positive and negative. 
The elementary electric charge is the 
negative electron. To charge a body 
negatively you add electrons to it; the 
only way to charge it positively is to 
take some electrons away from it. 
Think of the atom as a neutral body 
under normal conditions. Remove 
some electrons and it becomes a pos¬ 
itively charged ion. Add some elec¬ 
trons and it becomes a negatively 
charged ion. 

In some substances the forces 
holding the electrons to the atoms are 
small, and some electrons may 
become detached temporarily from 
the atom and wander in the vacant 
space between the atoms. This is par¬ 
ticularly true of the metals, such as 
silver and copper. 

If the electrons are more rigidly 
bound to the atom, so that they can¬ 
not be freed except under the action 
of very large forces, no free electrons 
will be found in the empty spaces 
between atoms. If an electric force is 
applied to such a substance, it cannot 
cause the electrons to migrate and 
there's no flow of electrons (no cur¬ 
rent flow) from one part of the sub¬ 
stance to the other. If an excess num¬ 
ber of electrons are placed on one 
part of such a substance, they remain 
there. Glass, mica, quartz, wood, and 
ebonite are examples of such sub¬ 
stances, which we know as insula¬ 
tors. 

When a glass rod is rubbed with a 
silk cloth, some electrons pass from 
the rod to the silk, leaving the rod 
charged positively and the silk nega¬ 
tively. However, since electrons can¬ 
not migrate in these insulators, cur¬ 
rent won't flow in them. 

What do / do in case of an emer¬ 
gency involving the sending or receiv¬ 
ing of an SOS? — Steve Reisman, 
KA6IVE. 

If you suddenly find yourself in an 


emergency, you can call SOS on CW 
or MAYDAY on phone. Chances are 
you will receive one or more immedi¬ 
ate replies on your frequency request¬ 
ing your location and details of the 
emergency. Respond to the strongest 
signal. Generally, an emergency net 
will be quickly set up and a net-con¬ 
trol station will be selected who will 
act as the supreme authority in the 
situation. Listen to him carefully, 
answer his questions briefly, and do 
exactly what he tells you to do. 

Emergency nets are not pre-ar¬ 
ranged — they happen. The reason 
for this is that many Amateur opera¬ 
tors know exactly what to do in an 
emergency without much thought. 
They have operated nets before and 
know how to pass the maximum 
amount of information with the mini¬ 
mum number of words in a minimum 
of time. If you aren't familiar with net 
procedures, listen to them and try 
getting involved. It may help you or 
somebody else when a real emergen¬ 
cy arises. 

On the other hand, if you should 
hear a distress call, listen for a few 
seconds to see if somebody else 
responds. If so, listen carefully but 
stay off the air unless it becomes 
clear that there is a specific job to be 
done that you can handle more effi¬ 
ciently than anyone else. 

If nobody else responds, you cer¬ 
tainly must do so. Stay calm. Ask the 
distressed station to provide you with 
details. Remember that other stations 
may now be tuned in and assessing 
the situation, and they may join you. 
In any event, don't rag-chew. 

If it appears that you personally 
can't be of much help, you can call 
QST to attract other stations who 
might be better able to help, and you 
can call your ARRL Area Emergency 
Coordinator on the telephone and ask 
his help. (If you don't know his tele¬ 
phone number, look it up and post it 
in your shack. Do it now!) Be pre¬ 
pared. You might also want to moni¬ 
tor W1AW transmissions for latest 
emergency information if you are not 
directly involved in the emergency. 
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Alaska Microwave LaL 

4335 E. 5TH STREET - DEPT. HP 
ANCHORAGE, ALASKA S95D4 
I9Q7J 338 0340 





MRF901 

FT45GHZ 

$3.00 

MRF911 

FT50GHZ 

$4.00 

BFR90 

FT5 0GHZ 

$3 00 

BRF91 

FT5 0GHZ 

$3 50 

NEC 02137 

FT4 5GHZ 

S3 25 

NEC 02135 

FT 4 5GHZ 


TYPE NF 2 7DB MAG 

1 2DB (n) 2 0GHZ 

$5 00 

NEC 64535 

FT85GHZ 


NF 2 0DB MAG 15DB 

(u)2 0GHZ 

$14.00 


RIER DIODES 

MBD1U1 

UHF-MfCRO 

$1 50 

ND4131 4GHZ 

NF 5 75DB 

$21 00 

HN-1 4GHZ 

NF 6 5DB 

S2 00 


CHIP CAPACITORS 


1 . 2. 

2 2 3 3. 4 7 6 8. 

to 

18 


22. 2 

'7 4 7 100. 120 

180, 



220 

270 330 390 4 

70. ‘ 

j60 


680 

820 IK 1 2K 1 

8K 



3 9K 

8 2K 10K 100K 


$ 60 


TEFLON CIRCUIT BOARD 


APPROX 

3 25 x 5 

O x OtO 

$5 50 

APPROX 

3 25" x 5 

0 x 312 

S6 50 

APPROX 

3 25 x 5.1 

0' x 0625 

$10 50 


FEED-THRU CAPACITORS 


1000 pf SOLDER TYPE 
470 Pf SOLDER TYPE 




FET 


RCA 406 < 


SI 50 


GaAs FETS 


MGF 1400 NF 2 0DB 


(a) 4GHZ MAG 15DB 

S28 50 

MGF 1412 NF 0 8DB 


(lit 4GHZ MAG 18 DB 

575 00 


CHIP RESISTORS 


SET OF 3 IS CHIP RESISTORS FOR 
50 OHM T NETWORK 3DB PAD 


SMA Chassis Mount Square Flangr? 

SMA Chassis Mount Plug sq Flange 

SMA Chassis Mount Strip-lme Tah 

SMA Plug for RG-58 

SMA Plug (or RG-174 

SMA Plug tor 141 Semi-rigid 


- *71 n - * i -7• l ^ i 


$6 00 


$6 10 
$8 50 
$6 75 
56 75 
S6 75 
S3 98 


GUNN SOURCE 10.525 GHZ 10- -5MW 
WR-90 WAVEGUIDE MOUNT ING 
IMPATT SOURCE 10 5 to 10 55GHZ 
50- -20MW WR-90 MOUNT ING 
F(L TER MIXER 8 2 to 12 4GHZ 
WR9Q MOUNTING 
HORN ANTENNA 18* -1DB GAIN AT 
10 525GHZ WR-90 MOUNT ING 
WAVE GUIDE FLANGE WR-90 


S37 00 

S39 00 

S30 00 

$13 75 
$4 00 


SILVER PLATING KIT 


Will plate Copper Brass Bronze 
Nickel Tin Pewter, Gold and most 
white metal alloys 


S30 00 


RF CABLE 


141 Semi-rigid Cable. Approx 24 DB 
Loss per 100 ft (a) 4GHZ. Price is per 
ft ♦ - inch max length is 5 ft 
Other lengths by special order 


$4 00 


PISTON TRIMMERS 



IF YOU DO NOT SEE 

WHAT YOU WANT AS 


ORDERS ARE POSTAGE PAID 
COD—VISA—MASTERCHAR 


june 1981 



















computer program 

for sorting 
and inventory of 

standard resistor values 


A useful tool 
for experimenters 
with overflowing junkboxes 

A friend of mine is in the surplus electronics busi¬ 
ness. He buys closeouts and overstocks then sorts 
what he has bought and resells them. Recently he 
made a large buy on surplus resistors. Most were in 
plastic bags, but some had been attacked by rats. 
Thus sorting and inventory wasn't going to be easy. 
He asked me if my computer could make a list for 
performing the inventory. Table 1 is the result of that 
request. An abbreviated example of the program out¬ 
put is also given. 

The idea of using a computer program to generate 
this list is made practical by the fact that resistor val¬ 
ues follow a distinct pattern. There are only 24 possi¬ 
ble combinations for the first two digits of a resistor 
value. These digits are then multiplied by a power of 


1 10 to form all the values. The lowest value is 1.0 ohm 
and the highest is 2.2 x 10 7 ohms, or 22 megohms. 
(This same pattern is followed by capacitor values.) 

The program was written in TSC extended BASIC 
and runs on a Southwest Technical Products (SWTP) 
computer system.* Lines 50 through 80 establish the 
standard value table using the DATA statement. The 
FOR loops at 210, 260, 290, 370, 440, and 490 gener¬ 
ate the values by multiplying the table values by vari¬ 
ous powers of ten. 

The entire list could have been generated by a set 
of nested loops except for formatting the value col¬ 
umn. The subroutine at line 600 handles printing the 
spaces where the values are to be manually entered 
and also handles page headings. The columns are set 
up for 1/4-, 1/2-, 1-, and 2-watt resistors. To change 
this it's only necessary to change lines 610 and 710. 

*TRS-80 level-2 basic and APPLESOFT BASIC for the APPLE II can be run 
with no program changes. 

By Phil Hughes, WA6SWR, Specialized 
Systems Consultants, P.O. Box 2847, Olympia, 
Washington 98507 
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10 REM RES I ST OR 4 - .1. 5-80 

2 0 R E M S p a ea I. :i z e d S a s t e hi s C a n s u 11- a n t z 

3 0 R E M (!) I \-.i m p :i. a y Ul A 

40 REM STANDARD VALUES 
SO DA ) H .1. v .1. . .1 y .1. . 2 v I . 3 y 1 . 5 t> ‘| 1. . S 

60 DA r A 2 f 2 ♦ 2 y 2 ♦ 4 y 2 ♦ 7 > 3 y 3 ♦ 3 y 3 . A y 3 ♦ 9 
7 () I > A f A 4 * 2) j 4 <■ ? y 5 , 1 ? 5 . 6 y 6 ♦ 7 ? 6 ♦ 8 y 7 * 5 
SO DATA 8 ♦ 2 v 9 ♦ .1. 

90 REM 

100 PRINT "RESISTOR INVENTORY LIST" 

110 INPUT "ENTER TOLERANCE (5 OR 10) 11 vP 
120 IP (P05) AND (POlO) THEN 110 
130 PRINT "POSITION PAPER TO TOP OF PAGE 
.140 A$-“INC;iMMO) 


AND HIT RETURN 


table 1. (left) Program listing for sorting and inven¬ 
tory of resistors. Below is an abbreviated example 
of program output. 


150 
160 
170 
ISO 
190 
200 
210 
220 
230 
240 
250 
260 
270 


290 
300 
310 
320 
330 
340 


IF A$OCHR4i( 13) THEN 140 

IF P~-1.0 THEN R'~s 12 ELSE 1^ 24 

IF P :: 10 THEN R1.-5 ELSE R.l.”9 

PRINT 

GOSUB 670 

REM 1 TO 9.1 OHM 

F UR TO R 

GOSUB 740 

PRINT USING ' **** *.#' yV5 
GOSUB 600 
NEXT .1 

fur i:i. m 4 

REM 10 TO 9I000 OHM 

RESTORE 50 


360 

370 

380 


400 
410 

420 
430 
4 40 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 


620 


640 

650 

660 


680 
690 
700 
710 

720 

730 

740 

750 

760 

770 


F UR I --: I. TO R 
GOSUB 740 

PR I N I 11S I. N G •• * I # f t * * ' v V * I 0 “ IS 
GOSUB 600 
NEXT J 
NEXT 1 

REM .1 MEG TO .91 MEG 
RESTORE 50 
FOR J«=l TO R 
GOSUB 740 

PRINT USING ' ♦ * M \ 12 \ " yV/.TOy ' MpjD ? 
GOSUB 600 
NEXT J 

REM I. MEG TO 9.1 MEG 
RESTORE 50 
FOR .>1 TO R 
GOSUB 740 

PRINT USING / *.#\12\ / vVr' MeS 'i 
GOSUB 600 
NEXT J 

REM LO MEG TO 22 MEG 
RESTORE 50 
FOR J™I TO R1 
GOSUB 740 

PRINT USING ' #4\I2\ ' y V* J O y' MeS 7 5 
GOSUB 600 
NEXT J 

FOR !l>:I TO 67-1 C 

PRINT 

NEXT i 

END 

REM PRINT END OF LINE 

PRINT " .„. . . 

LOLC+l 

IF LC<60 THEN RETURN 

FOR K-l TO 6 

PRINT 

NEX T K 

REM PAGE HEADING AND SET FINE COUNT 
LC = 4 

PRINT " RESISTOR INVENTORY LIST 1= 
PRINT 

PRINT " VALUE 1/4W 1/2W 

PRINT 

RETURN 

REM READ NEXT VALUE 
IF P™-5 THEN READ V 
IF P“.l 0 THEN READ VytJ 
RETURN 
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Mast lock installed on author's tower. 


Simple clamp device 

for preventing windmilling 

% 


There are frequent occasions when it's necessary 
to secure a beam antenna in a fixed position to 
prevent it from spinning or windmilling, or from 
changing its vertical position relative to the rotator 
when the rotator has been removed for mainte¬ 
nance, routine or otherwise. The antenna clamp 
described here meets That requirement completely. 
It is not only effective and easy to make, but it 
even costs less than two dollars for materials. 
Before going further, I want to explain that the 
term mast is used to denote the pipe to which the 
antenna is mounted and which is turned by the 
rotator* It does not refer to the tower structure. 


beam antenna 

mast lock 



clamp description 

Briefly, the clamp consists of a piece of oak or 
other hardwood 2x4x13 inches (50.8 x 102 x 
330 mm) and a pair of 2 1/2 x 5/16 inch (64 x 8 
mm) U bolts. See fig. 1, (The lumber dimensions 
are those that best fitted my EZ-WAY tower installa¬ 
tion*) For other towers it may be necessary to 
change the longer dimensions, making it about 4 
inches H02 mm) more than the distance between 
the legs at the height of the rotator. 

The device is clamped to the mast by means of 
the U bolts (fig* 2)* The 2-by-4 lumber piece 
should rest on the cross member, which is just 
above the rotator* It's important that the small 
backing plates that accompany the U bolts are 
used so that maximum pressure may be exerted on 
the wooden member to prevent any slippage 
between the bolts and the mast. Merely putting 
washers beneath the nuts will not accomplish this. 
Remember that we're dealing with considerable 
twisting force on the clamp* 

The damp not only prevents the antenna from 
turning but also maintains the vertical position 
relative to the rotator* This can be very critical 
when the rotator is reinstalled* It may be necessary 


By Lefferts A* McClelland, W4KV, 109 

Anona Place, Indian Harbour Beach, Florida 


32937 
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to add shims or small wedges between the clamp 
and the tower legs to obtain a tight lock-up. 

With my EZ-WAY foldover tower, I position the 
beam antenna so that, when lowered, either the 
reflector or the director lies flat on the ground. This 
action relieves the strain on the antenna elements 
when the antenna is down and puts the antenna in 
a fixed position of reference. In this position, the 
base casting and rotatable upper casting should be 
indexed by means of a China marking pencil or a 
strip of paint. The dial of the control box should be 
marked to indicate the azimuth of the system be¬ 
fore it was lowered. With everything thus marked 
no further alignment should be necessary after 
reinstallation of the serviced rotator. 

Whenever I leave town for any length of time, I 
install the clamp to relieve the rotator of torque 
caused by heavy on-shore winds (my property is 
very close to the Atlantic Ocean.) 

This has been a practical solution to a bother¬ 
some problem. 



fig. 2. Isometric view of the mast lock. 
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ALUMA TOWER COMPANY 

80X 2806HR 

VEND BEACH, FLA. 32960 
(305) 567-3423 TELEX 80-3405 


5MITHE 

RLUMINUM 


ALL CLECTROAICS CORF 

PO HOX 20406 hums. 

905 S. Vermont Awe. , 0mj(r , 

Los Angeles. Ca lit. 90006 - m<«< o^r. ... 

(213) 3&0 j 8000 

Mon. - FrL Salurday -cim 
9 AM 5 PM 10 AM-3 PM ‘t'w'S-w* 

SEND FOR FREE CATALOG 


MOBILE TOWERS 

by ALUMA 

•9 FOR MOBILE VAN. 

{ TRUCK OR TRAILERS, 
t USE FOR COMMUNICATION OR 
l! CHECK YOUR SIGNALS. 


HIGHEST QUALITY 
ALUMINUM & STEEL 

TELESCOPING Dank Ups to 100 M 

TILT OVER MODELS 

Easy to install. Low Prices. 


Standard S 42.95 
Chrome S 52.95 

Gold plated 5150.00 


EXCELLENT FOR 
HAM COMMUNICATIONS 


* Full range of adjustment in 
tension and contact spacing 

* Self-adjusting nylon and steel 
needle bearings 

* Gold plated solid silver contact 
points 

* Polished luate paddles 

* Precision-machined chrome 
plated brass frames 

* Standard model has black, 
textured finish base: deluxe 
model is chrome plated 

* Heavy steel base: non-skid feet 


l»Ali WHILE 


Mobil!? Truck Type 


Mobile Van Type 


Ot.t *, typvt 
Alumi'THJm *r>d 
li^rl lAwtrfl ™*<U< 
fprL.AU d«mgnnl 
in (J midf - "Ml* 
to* orfi.lk 


WRITE FOR LITERATURE 


BencHep 


At selected dealers or add S2 00 
handling Quotation for overseas 
postage on request 


333 W Lake Sheet Dept A 
Chicago lllrnois 60606 * (312) 263-1808 


Microcraft’s New RTTY READER 


A Decodes rH"T V suiu.tii directly liom your re- 

* Completely 

self-contained. Compact sUe fits almost anywhere. 
o e I No CRT or demodulator required * * . Nothing 
^W^nnVPPflH L extra to buy* * Built-in active mark & space 

f£+\ | filters with tuning LEDs for ] 70, 425 & 850 HI 

I FSK, * Copies 6G, 67, 75, S. 100 WPM Baudot & 
1 100 WPM ASCII., • NOW you can tune In RTTY 

- 1 -* '|^ ■”! signals from amateurs, news sources & weather 

' I bulletins. The RTTY READER converts RTTY 

signals into alphanumeric symbols on an eight-character moving LED readout. Write 
for details Or order factory direct, 

RTTY READER KJT, model RRK...*.$189.95 

RTTY READER wired and tested, model RRF * * . ...$269.95 

Send check or money order. Use your VISA or MasterCard, Add $5,00 shipping and 
handling for continental U.S. Wisconsin residents add 4% Wisconsin State Safes Tax. 


W 1 IMDI IH AN I E NNA 

1 7- 9 T ovtfi jit i . IS ■ 1 u a included 
(3u to ? ne*ttr b pJut HHr . 

L"o»( ■; < nd, 


Al l IN 1 Ml IM 

&OA1 T6 t li b i ii tf I rum l / A t o 2 m 
ft' I imqtht hi-'fit UPS 

I --!i UftV MONEV-flACt GUARANTEt 1 * 

DA T A SHEP 1 , EASE CATALOG* If) CENTS 




Corporation Telephone; t4l4J 241 8144 

Post Office Box 513HR, ThiensviHe, Wisconsin 53092 


eoNtEAv. pl* -■ 

isoi j 270 out a 


LANQ-M0BILE 
RADIO jA 


OVER 70 BRANDS 

k IN STOCK 


Full Service Shop * Spectrum Analysis * Antennas 
New and Used Equipment *CW-SS B-FM, Etc * Towers 
FCC Study Guides - Code Tapes * Books 'Accessories 


OIL FILLED CAP 


MlCROWAVt 

transistor. 

$3,00 EACH 


10 MFD 
2 KVDC 


40 MFD 350VDC! 


Specialists in Amateur Radio, 
Short Wave Listening 
And Contemporary 
Electronic Gear- 


$5.00 each 


^ HOURS ■ 

MON HIES, WED 
9 30-6 00 PM 
THUflS. FRf. 
9-30*8:00 PM 


CLOSED 

SUNDAYS, 

HOLIDAYS 


&N CMJH CfHPflAi 0 <= 
fflRTH STATION PROJECT 





m 

«-■’v 1 























































CONNECTORS 


CLOCK MODULES 

MAI 023 T Lbrv Coti DiyUal LEO Ci«i Mouul* H.9& 
5* A1020 7’ 6% LE D Alarm CIOSk/Tharmomalaf 
MAS 0.10 3 LOA Co*t DiU'liil L to Ootl-.‘Tpm*r 6 fib 
MA10Q3 l> LED dimity Q.g Cio*^ A Klflimir V #S 
TKANSFUHMh MS 

xfum(J23 XiariPifrfQ' MAlQ13C(atk Uodulrt 3-40 
M VH 1D36 Xlofni*- tof M. A1030 Clock Mddulin 1*0 
:iL ^Mn6036 XlnimirTor M.A6036 ClOcK Module* 1*0 


<Fkciu;*i no I mowm Du I *Prr.il»r hi c Ofllftf u ii non W *£*«*■> 

JEirOflR^.. Pawa* 3 u|hjIv Kii IbVDC, I *m N > *t(IS 
j£2G5 Adapter Brd LioJEZOQI ■ b. ■ S ft, 1 ?V $12 96 
>£2lOVjnr Pwr. 5ply Kit. b fSVDC.iol Simp $19 95 


ameco 


ELECTRONICS 


ELECTRONIC TOY MOTORS 


gj j o D x MiABUCHi RE280 $ .99 each 

t 301 Length 


. .1D/S7S0 . . . 1OO/SSOQ0 


More Details? CHECK - OFF Page 98 


3/4 WriTt Single Turn 

[TOP ADJUSTMENT! 

V«41I» S0Q:i IK a.SK n>K 

36K SQK TOOK 250* bOOK 5 M*m 

INDIVIDUAL PRICING: 

144 SO 99 100 999 IK up 

,19 ,17 .15 .12 

GB174 ..S1J6/I0I 


[25 Piccui ,tll 11 Hii valuira] 

To Oft/iff Sfirttty Soofm JJJi t rfl’ji rtui! 


Bourns Potentiometer 


AC and DC Wall Transformers 


Mwl 4m f- —mh> 


AC 600 
AC1000 
AC1 700 
DV 97dO 
DC *QQ 


OH* 
1 1 TVjGDHj 
1 1 jV/GOHr 
1T7V/00Hjt 
1 t 7 WG (] H t 
IJOViOPH* 


12 VAC 500mA 

13 VAC 1 amp 

9 VAC 1 .1 imu 
0 VPC 3O0mA 
» VDC SOOrnA 


$d Ui. 

15 95 

$o- H 

13 3!. 

11 V r 


TRS-80 

16K Conversion Kit 


£«Viik 1 yuor IK THS 80 Sy«arn id I6K 
Kit cainui cdihiiIiIi wiiM 

*B«t. MMSZ90 1 IUPD41B/41161 lbK Dyn ['NS) 

# OuftimintitiDn for 

TRS 16K2 meows $39.95 

TRS'16K4 *zsons S29.95 


MICROPROCESSOR COMPONENTS 


-llJflOA.aOSOA SUPPORT DEVICES — 

I >|»H‘ t»ll 
DWU tBlt hVul^OlllIlll 

pHih *r»**'lv IW»||U»I £«»«* 

r.iPfi* e 1 O-PfcitUtHfti 44 H L rKi«- 

tlM* QlnftrilW.pr.i4* 

IH1IB «ul UrrMJ 

I "1.4 lyn**" n«11mw D .1 I • •■ 

DAM lyHr"" 

iflt.HlKm l|»4|l«!>4 
ir,i£U **wIVCam'll tliMi^il i 

CHA7II Hat. {ww» lid Ld-iAeTi 

I tf** inh*r,,l tlp"i" I 

H* f M* hff jp*p ifthft*kl IfO (4*4*4 I 

Oma 1 k4«t DMA C«x4*o4 1 

DAM Mrn* lnl,n„|tr tfinlfiil i 

..Mf I l*M| CAT C*"t'*4**» I 

MRI We*. KftyeftWftTtJi W** i**4m' m I 

<-<■ S*U4 *W BhiMt* 

DfVH (tM*ni T 4m I «l* €••*»#*( 

tnr t-MH pi UMKl41|l >*«* ■*■ 

Mlil i *.i fti-Phail Dn|l 444C*.**. 

|,i-|fkl» 4 >■! 4(i Q-iftE I nirijir n 

-6*00 6flOD SUPPORT DEVICES- 

I isTC4*» M*U I 

MC4lR(4 M*v e-rth Clot* ***A ***** I 

kA£.Al|iDAPp LI -J .1.4 n AM 

MLlill Jti pHi. |F- lAhk' AlUl lMCUX' 

ktOH W-H-rUy Fih»|iiytl Ca*4‘**>4r* 

MCULi iM-tll'l HDD (AHA*A»l| 

UCWH MrrAi.4|irV*-iKi1 C arrmr, ABipIt. 

unPr Iypchi«»wt P'.r D*I* a-j.lHf- 

uoiH n M fla p . VO<ru ** 

tfJCMLi «to4* l M-adu l*Er... 

UCIWA 4f|4 i 1*1<I tvt 4ti«K Mh « ta I 

'-MICROPROCtSSOH CH IPS —- 

:t* iwet c4aj imp m**i r.vnn 
- r fUH C.*fc 1 1 CP4J tM«4 W‘ IIHNI 
CD* 1 ML’ CPU 
W M»u 

imAJUatAUC t.4^4 A ft.q Hi**(C*^ l»™a 

«H:'A4U M(*J wit'Wh lip. K.llLlU'hul^l 

IVJin'14 km* IHMIM'HI 

INWllil cn.i W tn.f,* , HAV| 

.4|Utk)h> C41. rw HVTA4 44*V( 

■n4ft#i CUM* Mil*, i hu 

4N MB '1*’ CPU * 4Jj ha (m ■■ W'li*i 

iW C^V 

■t n*rx C4U huh 

TMVPUUi, mK> k ■ i 

——--SHIFT REaiSTERS--— 

ViMo**' DU4* A 1 Pit [>| n*fnhi 

VVVUH t'i^J Ml 4*>r C'T' -* 'IH 

MV.4fti< IWWI4IW 

MMlJkl 4 (lu,. M ftil hp*4UI n . 

M MMft ,l» 0.4 Oj "innn 

1* *k^l| ML** pll ftt* * T IlftlP 

11' I lilQ 11 Bir U> 

Mk*Wit K IllM PI 41.4 

k4M>WftN I-K4J* Bt ft.4 

3AB4m | MkkAJ Ji*4 *.4 th> J .|T .1 

."hi-'j m* 4! a i mj4., 

.■VJh (hU 11*014 i-lkr- 

Wiv Ul 41.4 c^pvihk 

MV 4a* ail Dy«j*".t 

Mv >Mii M pll Hi!, 

n*v Uvki l»-ai< VI *m 

."V* v D*i> **•«.■ llkIM 

BON *9 P.4 (Mlh 

IHIK l.i>. LlJMH Vl 

-- DATA ACQUISITION- 

AP HQ fC N Unirr. u- ALlprt 4 .'Ik* I 4% 

A.P Lit. 1C ■ IhlH 1*« LIP H«LI * l*i*< 

,11 ) ■- 1C J liMit* la^ik car. PkPI + 1*1*' 

4, IpJHAh Vu D*h I f kin OtP jH-t n 

lMIM.' t*i'iii.p ,, i Cu'Pkni kau'1* 

4 Mia. T^.BP^iqkii-k 4i**nftua*. 

i H *4 . l h pp ■ T intiLii a* ftmi 

1' J*i#4 -*M .ki* 4 pHjtd AmDliI lkpl. 

L M p*4P I Ci*niB 1**1 1**1 I.M*ni4Cft 

Hi: H mLCl* ■ Hi *4> E«.*‘4t* IH,*iiP 
HALU.LPli a.P DJ A C.41 HhftrlB' H 1'- L " ■ 


TMlWil. 


-DATA ACUUlSlTiON (CONTINUED! 1 — 

ifllpKC** I ail ft<* CflfFHilftP »CJ* Mull' |. 
Kit'l. 'Ct ** I a-ft A '4> lC 4H14M*. 4 ft 4- * *4* -"1 ■ I 

jAr |qm*. C** iftftnli ft c*h t v L*9 Cm*" a H »' » 

UHLl«LC>* }9 DILI ft Ulllll Coni b 19 JftV.1 

4 Hr. ipft.i;P4 JABI4 Ui'A Csi-fin U C*» J 

.jiiHaaLLi* Jft-Bl4t| A Cfr***'l** |9 Lin. i 

rj H cumCh Jj ft.i Oil to***')* 49 fft I 4 

CqHftlh VtHinn*. UvHIkMHI 

ft * 4 Mil P«9*UE1UA"T 

*- RAMS -—- 

4144 A**] 54*tH 

IH1 W»p.| 

iiibL |kt991 flMKil'i 

7« 4(9*1 klkll* 

'lUft J«ft*(14rtht 

7111 (Bill | MU *1*1 It 

nU M* 1 M kU4 W1 

J-|» 1491 ■ 4 Vi-44It Afl-i * 

711*1. Wilt JlktK Afrni 4**iH*r 

71 Ml WB11* VIPPM Kftil 

74 Hk I 144*4 HHk W* kn* "v** 1 

711 * ft. . lNrHan.1 ( M0** link* P* M *ftr« «*l 
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simple speech amplifier 
for the SB-400/SB-401 

This speech amplifier has no plugs, 
cables, or interconnections. It turns 
on and off automatically with the 
transmitter switch. It's a plug-in mod¬ 
ule that receives its power from the 
transmitter, and it doesn't disturb the 
original design of the SB-400 or SB- 
401. The amplifier can be plugged in 
or removed in a few seconds. 

The plug-in module was designed 
to give additional drive power to the 


triode section of the ring modulator in 
the SB-400/SB-401. It is inserted be¬ 
tween the pentode and triode sec¬ 
tions of the 6EA8 tube in the SB- 
400/SB-401. In these rigs, all audio 
work is accomplished by the 6EA8. 
The pentode section of the 6EA8 
drives the triode ring-modulator sec¬ 
tion. It's between these two 6EA8 
sections that additional gain is need¬ 
ed to give additional speech amplifi¬ 
cation. 

The plug-in module is simple. It 
consists of five resistors, two capaci¬ 


tors, a transistor, and a nine-pin test 
socket with a small circuit board. Fig. 
1 shows the schematic; fig. 2 gives 
construction details. 

construction 

Disassemble the nine-pin test sock¬ 
et by removing the No. 6 terminal pin. 
Drill a small hole through the side of 
the test socket one-half inch (12.7 
mm) from the pin base at a slight 
angle. Reinsert the pin through this 
hole to provide an output and input 
circuit for the amplifier connection 
(see fig. 2). 

Mount the parts on a small circuit 
board (fiber board is okay). Drill a 
3/4-inch (19-mm) hole at one end to 
accept the nine-pin test socket. Cut a 
small angle on the board at the right- 
hand corner for clearance of the 
capacitor when inserting the module 
into the 6EA8 socket. 

Insert the test socket into the board 
and cement it with epoxy. Reinsert 
the pin through the side of the test 
socket, adjusting the board so that 
it's parallel with the transformer . 

parts 

Here's a list of components you'll 
need: 

C1,C2 0.01 n F600V 
Q1 MJE340 (Motorola or 

equivalent) 
nine-pin test socket 
R1 150k 1 watt 

R2 220k 1/2 watt 

R3 3.9 meg 1/2 watt 

R4 Ik 1/2 watt 

R5 33k 1/2 watt 

installation 

Simply remove the 6EA8 from the 
transmitter and insert the 6EA8 into 



fig. 1. Schematic diagram, plug-in amplifier for Heath SB-400/SB-401 transmitter. 
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fig. 2. Construction details for the plug-in amplifier module used in the Heath 
SB-400/SB-401 transmitters- 


the amplifier socket. Then insert the 
amplifier module into the 6EA8 sock¬ 
et. Set the audio level control at 9 
o'clock- That's all there is to it. You 
don't have to use external amplifiers 


to obtain additional gain. As a matter 
of fact, such amplifiers, when in¬ 
serted into the transmitter micro¬ 
phone jack, will overdrive the 6EA8. 

Steve Hresko, W8MLH 
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TOLL 1 800 33* m? 

FREE ORDERS ONLY 
HOURS M F M S SAT 9 J EOT 
CLOSED TUESDAYS 

JUNE SALE 

BONUS 7°a discount for prepaid orders 
(cashier'* check or money order) 

HY GAIN ANTENNAS 

THADXX Tripod Ream $244 95 

TH3MK3 3 Element Beam 179 95 

THlJR 3 Elemqnl Triband .... 130 95 

18AVT/MVB 10 80 Vertical 

u A VO/wB to 40 Vert ic*i SO 77 

CU5HCRAFT ANTENNAS 
A4 New T riband Beam 10 15 Him 704 95 

A3 New Tnband Beam 10 15 20m 1*7 95 1 

AV3 New 10 15 2Dm Vertical 39 JO 

A VS New 10 80m Vertical . . 84 95 

ARX 26 New Ringo Ranger ?m Jj 95 

A33 19 7m "Boomer" DX Beam 70 95 

2200 220 MHjt "Boomer , 6/95 

2UB Jr Boomer 144 (46 MH/ s* 95 

2I4FB Jr. Boomer 144 5 <40 MMi 5* 95 

A147 n u Element ?m .. 32 75 

MINIOUAO MO 1 . 133 95 

ALLIANCE HD/3Rrdm 9* 10 

COE MAM IV ROTOR l?8 70 

MFJ PRODUCTS COMPLETE LINE IN STOCK 

989 New JKW Toner.2^4 9S 

9*2 I 5 KW Tuner mlr/swiich.124.95 

949 B 300 wait deluxe loner 173 00 

941C 300 wall lyner swrtth/mlr 78 47 

940 300 wait loner swUcb/mir *9 70 

484 Grandmaster emery keyer 12 msq 12172 

4B2 4 mso Memory keyer $7 9* 

427 Pacesetter Keyer w Bencher BY1 87 IS 
477X Pacesetter Keyer only *0 90 

410 Professor Mnrye keyer 113 95 

408 DeloMe Keyer with speed mtr *9 *9 

406 Deluxe keyer 58.95 

753B Dual turnabie biter 78 47 

*74 Deluxe phone patch 60 97 

102 24 hour clock 30 95 

525 RF Speech Processor 101 95 

760 762 Dr y Dummy Loads 23 50 43 55 

250 JKW PEP Dummy Load 28 25 

870 SWR Wati Meter 4 one sensor 58 95 

825 Dual SWR wall merer - one sensor 101 95 
CABLE RG8/U Foam 95** Shield . 25C 11 

8 wire Rotor 2 #18, * #22 17 c ft 

BUTTERNUT HF W III 10 80m Vertical . . M 95 | 
BENCHER PADDLES BlACk/Chrome 3S 90/43.75 | 
ASTRON POWER SUPPLIES (13 8 VDC1 
RS4A 3 amps continuous, 4 amp ICS J3 95 

RS7A 5 amps continuous, 7 amp ICS ,H *0 

RS12A 9 amps continuous, 12 amps ICS ** 
RS70A 16 amps continuous, 70 amp ICS 
RS20M iamf as R S20A * meters 
RS35A 75 amps continuous* 35 amp ICS ! Ji «5 
RS35M same as R 530A * meters 119 95 

TELEX HEADSETS HEADPHONES 
c 1710 Headphone . 22 95 

C 1370 Headphone 32 95 

PROCOM 200 Headsei dual Imp MIC 77 SO 
PROCOM 300 Lt/wl Headset/dual Imp rmc 69 95 
B A mV .170 15 Allband (JipQle 123 45 

VoCom Antennas/?m Amps 
5/8 wave 2m hand held Ant 18 95 

3 waits in- 25 watts out 2m Amp *9 95 , 

200 mw m, 75 waits out 7m Amp B2.9S I 

7 wati* in- 50 wallsout 2m Amp 10B 95 

MIRAGE 2M AMPS i INTRODUCTORY OFFER) 

073 7 m- 30 out. All Mode.. 76 95 1 

B108 10 in, 80 out. AH Mode, Pre Amp 1 Si 95 

H 10*0 10 m. 1*0 out. All Mode, Pre Amp 235 95 

KENWOOD TRANSCEIVERS CALL 

VHF IRJ-tOO T ft 7800, TR9QOO 
HF TS530 TS1305- IS830S 

AZOF N PCS 3000 7m Fm Transceiver CALL 

ICOM RADIOS CALL 

KLM ANTENNAS/AMPLIFIERS 

PA 7 25B 2m Jin. 2S out Amp.- . 79.95 

MA35BL U3 149 WH/ 35 watt Amp. Pre Amp 110 95 
160V 160 Meter Vertical 84 95 

KT34A 4 Element Triband Beam 320 75 

KT34XA * Elemeni Tnband Beam 4*9 50 

144 U8 13LB 2m 13 element with balun 77 95 
144 148 16C ?m 16 element tor oscar 93 55 

420 450 14 470 450 MH; U Element Beam 37 54 
470 450 10C 470 450 MHf 18 olemerU o$car 58 70 
437 56LB 1* e<em 430 434 MHf beam /dalun. *0 70 


HUSTLER 5BTV 10 80m Vertical. 

4BTV 10 40m vertical . 

Hf Mobile Resonators Siandard 


91 95 
75.95 
Super 

10 and 15 meter 8 25 13-95 

20 meters 10.95 16,75 

dOmeiers 13.10 18 50 

75 meters U.50 29.95 

A van 1 1 AP 15L3G 2m on qlaSS ant 78 95 

Send si amp tor a I Iyer Terms Prices do hot 
include shippinq VISA and Master Charge 

accepted 2 a « discount lor prepaid orders (tashe*r J 5 
check or money order) COD fee $2,00 per order. 
Prices subiect io change withoui notice or 
obligation 

2410 Dr ex el Street 
tpV Woodbridge, V». 22192 

Inlormaiion £7031 64J7Q43 Orders: 1 800 33* 4799 
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1900 MHz to 2500 MHz DOWN CONVERTER , ^ v 

This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is voltage controlled (i.e.) making the 

i-f range approximately 54 to 88 me (Channels 2 to 7). 

PC BOARD WITH DATA. $19 " 

PC BOARD WITH CHIP CAPACITORS 13. $44.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY. $69.95 

PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 . $89.99 

PC BOARD ASSEMBLED AND TESTED. $79.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA. $159.99 

POWER SUPPLY ASSEMBLED AND TESTED. $49.99 

YAGI ANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN. $39.99 

YAGI ANTENNA 4' WITH TYPE (N, BNC, SMA Connector). $64.99 

2300 MHz DOWN CONVERTER HMRII, with dish antenna — 6 months warrantee. $200.00 

2300 MHz DOWN CONVERTER 

Includes converter mounted in antenna, power supply, plus 90 DAY WARRANTY. $zuu.uu 

OPTION #1 MRF902 in front end. (7 dB noise figure). $299.99 

OPTION #2 2N6603 in front end. (5 dB noise figure). $359.99 

2300 MHz DOWN CONVERTER ONLY 

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. J^y.yy 

7 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $169.99 

5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output. $189.99 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY. $15.00 

Shipping and Handling Cost: 

Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add $7.50. 

★ INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS ★ 

(Satellite Receiver Boards) 

DUAL CONVERSION BOARD...... • • • .. ;•■•••••. yr l---- • $250 ° 

This board provides conversion from the 3 7-4.2 band first to 900 MHz where gain and bandpass filtering are provided and, second, to 70 MHz. 

The board contains both local oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use 
of Hybrid 1C amplifiers for the gain stages. 

47 pF CHIP CAPACITORS. * 6 00 

For use with dual conversion board. Consists of 6 — 47 pF. 

70 MHz IF BOARD ... .. *. . . $25.00 

This circuit provides about 43 dB gain with SO ohm input and output impedance. It is designed to drive the HOWARD/COLEMAN TVRO De¬ 
modulator. The on-board band pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than Vs dB. Hy¬ 
brid ICs are used for the gain stages. 

.01 pF CHIP CAPACITORS. $7 0 ° 

For use with 70 MHz IF Board. Consists of 7 — .01 pF. 

DEMODULATOR BOARD .. v.;.. * * * • • • • • ■ • • 40.00 


$ 6.00 

$25.00 


$7.00 

40.00 


This circuit recovers the audio signals from the 6.8 MHz frequency. The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the 
Miller 9052 coil tunes for recovery of the audio. 

DUAL AUDIO. 

Duplicate of the single audio but also covers the 6.2 range. 

DC CONTROL.. 

This circuit controls the VTO’s, AFC and the S Meter. 


$15.00 


$25.00 

$15.00 


TERMS: 

WE REGRET WE NO LONGER ACCEPT BANK CARDS. 

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER’S CHECK OR MONEY ORDER. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ALL RETURN ORDERS SUBJECT TO PRIOR APPROVAL BY MANAGEMENT. 

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY. 

ALL ORDERS SENT FIRST CLASS OR UPS. 

ALL PARTS PRIME AND GUARANTEED. V W ^/ 

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. it 1 

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. zll 1 W C^aTTielnaCk 

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, ^111 ▼ • 

=rrr T ^ a Phoenix, Arizona 85015 

NEW — TOLL-FREE NO. 800-528-0180 — please, orders only! 
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RF TRANSISTORS 


FAIRCHILD VHF 

95H90DC 

95H91DC 

11C90DC 

11C91DC 

11C83DC 

11C70DC 

11C58DC 

11C44DC/MC4044 

11C24DC/MC4024 

11C06DC 

11C05DC 

11C01FC 


AND UHF PRESCALER CHIPS 

350 MHz Prescaler Divide by 10/11 
350 MHz Prescaler Divide by 5/6 
650 MHz Prescaler Divide by 10/11 
650 MHz Prescaler Divide by 5/6 
1 GHz Divide by 248/256 Prescaler 
600 MHz Flip/Flop with reset 
ECL VCM 

Phase Frequency Detector 
Dual TTL VCM 

UHF Prescaler 750 MHz D Type Flip/Flop 

1 GHz Counter Divide by 4 

High Speed Dual 5-4 input NO/NOR Gate 


TRW BROADBAND AMPLIFIER MODEL CA615B 

Frequency response 40 MHz to 300 MHz 
Gain: 300 MHz 16 dB Min., 17.5 dB Max. 

50 MHz 0 to - 1 dB from 300 MHz 
Voltage: 24 volts dc at 220 ma max. 

CARBIDE - CIRCUIT BOARD ORILL BITS FOR PC BOARDS 

Size: 35,42,47,49,51,52 

Size: 53, 54,55,56,57,58, 59,61,63,64,65 

Size: 66 

Size: 1.25 mm, 1.45 mm 
Size: 3.20 mm 

CRYSTAL FILTERS: TYCO 001-19880 same as 2194F 

10.7 MHz Narrow Band Crystal Filter 

3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandv 
kHz min. 

Ultimate 50dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0 + /- 
ohms. 

MURATA CERAMIC FILTERS 

Models: SFD-455D 455 kHz 
SFB-455D 455 kHz 
CFM-455E 455 kHz 
SFE-10.7 10.7 MHz 


Hewlett Packard: 


491C 
608C 
608D 
612A 
614A 
616A 
616B 
618A 
618B 
620A 
623B 
626A 
695A 

Alltech: 

473 

Singer 

MF5/VR-4 


TWT Amplifier 2 to 4 Gc 1 watt 30 dB gain 

10 to 480 me .1 uv to .5 V into 50 ohms Signal Generator 

10 to 420 me .1 uV to .5 V into 50 ohms Signal Generator 

450 to 1230 me .1 uV to .5 V into 50 ohms Signal Generator 

900 to 2100 me Signal Generator 

1.8 to 4.2 Gc Signal Generator 

1.8 to 4.2 Gc Signal Generator 

3.8 to 7.2 Gc Signal Generator 
3.6 to 7.2 Gc Signal Generator 
7 to 11 Gc Signal Generator 
Microwave Test Set 

10 to 15 Gc Signal Generator 
12.4 to 18 Gc Sweep Generator 

225 to 400 me AM/FM Signal Generator 



TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

$9.50 

9.50 

16.50 

16.50 

29.90 

12.30 

4.53 

3.82 

3 82 

2N1561 

$15.00 

2 N5590 

$8.15 

MM1550 

$10.00 

2N1562 

15.00 

2N5591 

11.85 

MM1552 

50.00 

2N1692 

15.00 

2N5637 

22.15 

MM1553 

56.50 

2N1693 

15.00 

2N5641 

6.00 

MM1601 

5.50 

2N2632 

45.00 

2N5642 

10.05 

MM1602/2N5842 

7.50 

2N 2857JAN 

2.52 

2 N 5643 

15.82 

MM1607 

8.65 

2N2876 

12.35 

2N6545 

12.38 

MM1661 

15.00 

2N2880 

25.00 

2N5764 

27.00 

MM 1669 

17.50 

2N2927 

7.00 

2 N 5842 

8.78 

MM 1943 

3.00 

12 30 

2N2947 

18.35 

2N5849 

21.29 

MM2605 

3.00 

50.00 

15.40 

2N2948 

15.50 

2N5862 

51.91 

MM2608 

5.00 

2N2949 

3.90 

2N5913 

3.25 

MM8006 

2.23 

2N2950 

5.00 

2N5922 

10.00 

MMCM918 

20.00 


2N3287 

4.30 

2 N5942 

46.00 

MMT72 

1.17 


2N3294 

1.15 

2 N5944 

8.92 

MMT74 

1.17 


2N3301 

1.04 

2 N5945 

12.38 

MMT2857 

2.63 


2N3302 

1.05 

2 N6946 

14.69 

MRF245 

33.30 

$19.99 

2N3304 

1.48 

2N6080 

7.74 

MRF247 

33.30 

2N3307 

12.60 

2N6081 

10.05 

MRF304 

43.45 


2N3309 

3.90 

2N6082 

11.30 

MRF420 

20.00 

$2.15 

1 85 

2N3375 

9.32 

2 N6083 

13.23 

MRF450 

11.85 

2 N3553 

1.57 

2N6084 

14.66 

MRF450A 

11.85 

1 .Wv 

1.90 

2 00 

2N3755 

7.20 

2N6094 

7.15 

MRF454 

21.83 

2N3818 

6.00 

2N6095 

11.77 

MRF458 

20.68 

tiVv 

3.58 

2N3866 

1.09 

2N6096 

20.77 

MRF502 

1.08 

2N3866JAN 

2.80 

2N6097 

29.54 

MRF504 

6.95 


2N3866JANTX 

4.49 

2N6136 

20.15 

MRF509 

4.90 


2N3924 

3.34 

2N6166 

38.60 

MRF511 

8.15 

width 150 

2N3927 

12.10 

2N6439 

45.77 

MRF901 

5.00 


2 N 3950 

26.86 

2N6459/PT9795 

18.00 

MRF5177 

21.62 

5 pf 3600 

2N4072 

1.80 

2N6603 

12.00 

MRF8004 

1.60 

$5.95 

2N4135 

2.00 

2N6604 

12.00 

PT4186B 

3.00 


2N4261 

14.60 

A50-12 

25.00 

PT4571A 

1.50 


2N4427 

1.20 

BFR90 

5.00 

PT4612 

5.00 

$3.00 

2N4957 

3.62 

BLY568C 

25.00 

PT4628 

5.00 

2.00 

2N4958 

2.92 

BLY568CF 

25.00 

PT4640 

5.00 

7.95 

2N4959 

2.23 

CD3495 

15.00 

PT8659 

10.72 

5.95 

2N4976 

19.00 

HEP76/S3014 

4.95 

PT9784 

24.30 


2N5090 

12.31 

HEPS3002 

11.30 

PT9790 

41.70 


2N5108 

4.03 

HEPS3003 

29.88 

SD1043 

5.00 


2N5109 

1.66 

HEPS3005 

9.95 

SD1116 

3.00 

-ETC. 

2N5160 

3.49 

HEPS3006 

19.90 

SD1118 

5.00 

2N5179 

1.05 

HEPS3007 

24.95 

SD1119 

3.00 


2N5184 

2.00 

HEPS3010 

11.34 

TRWMRA2023-1.5 

42.50 

$1150.00 

2N5216 

47.50 

HEPS5026 

2.56 

40281 

10.90 

500.00 

2N5583 

4.55 

HP35831E/ 


40282 

11.90 

500.00 

750.00 

500.00 

2N5589 

6.82 

HXTR5104 

MM 1500 

50.00 

32.20 

40290 

2.48 


MF5/VR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 me Plug In 

Keltek: 

XR630-100 TWT Amplifier 8 to 12.4 Gc 100 watts 40 dB gain 

Polarad: 

2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 


400.00 

500.00 

400.00 

500.00 

400.00 

900.00 

2500.00 

900.00 

750.00 

1200.00 

9200.00 


CHIP CAPACITORS 


We can supply any 
value chip capac¬ 
itors you may need. 


PRICES 


I to 10 

II - 50 
51 ■ 100 
101 - 1,000 
1,001 up 


$1.49 

1.29 

.89 

.69 

.49 


40 me Single Tone Synthesizer 


1500.00 


ipf 

27pf 

220pf 

1200pf 

1.5pf 

33pf 

240pf 

1500pf 

2.2pf 

39pf 

270pf 

1800pf 

2.7pf 

47pf 

300pf 

2200pf 

3.3pf 

56 pf 

330pf 

2700pf 

3.9pf 

68pf 

360pf 

3300pf 

4.7pf 

82pf 

390pf 

3900pf 

5,6pf 

lOOpf 

430pf 

4700pf 

6.8pf 

HOpf 

470pf 

5600pf 

8.2pf 

120pf 

510pf 

6800pf 

lOpf 

130pf 

560pf 

8200pf 

12pf 

150pf 

620pf 

.OlOmf 

15pf 

160pf 

680pf 

.012mf 

18pf 

180pf 

820pf 

.015mf 

22pf 

200pf 

lOOOpf 

.018mf 


HAMLIN SOLID STATE RELAYS 

120 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

240 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

Your Choice $4.99 


ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 

5.52-2.7/8 

5.595- 2.7/8/U 

5.595- .500/4/CW 

5.595*2.7LSB YOUR CHOICE $24.95 

5.595- 2.7USB 
5.645-2.7/8 
9.0USB/CW 
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MOTOROLA Semiconductor The RF 


MRF454 


$21.83 


MRF458 


$ 20.68 


NPN SILICON RF POWER TRANSISTORS 


NPN SILICON RF POWER TRANSISTOR 


. . , designed for power amplifier applications 
mercial and amateur radio equipment to 30 MHz. 

• Specified 12.5 Volt, 30 MHz Characteristics 

Output Power = 80 Watts 
Minimum Gain = 12 dB 
Efficiency = 50% 


in industrial, com- 



. designed for power amplifier applications in industrial, 
commencal and amateur radio equipment to 30 MHz. 

• Specified 12 5 Volt, 30 MHz Characteristics - 

Output Power - 80 Watts 
Minimum Gain - 12 dB 
Efficiency T - 50% 

• Capable of Withstanding 30:1 Load VSWR @ Rated Pout and V()C 


NPN SILICON RF POWER TRANSISTOR 


MRF472 


. . . designed primarily for use in large-signal output amplifier stages. 
Intended for use in Citizen Band communications equipment 
operating at 27 MHz. High breakdown voltages allow a high 
percentage of up-modulation in AM circuits. 


$2. 50 • Specified 12.5 V, 27 MHz Characteristics - 

Power Output = 4.0 Watts 
Power Gain - 10 dB Minimum 
Efficiency = 65% Typical 


MRF475 



NPN SILICON RF POWER TRANSISTOR 

. . . designed primarily for use in single sideband linear amplifier 
output applications in citizens band and other communications 
equipment operating to 30 MHz. 

• Characterized for Single Sideband and Large Signal Amplifier 

Applications Utilizing Low-Level Modulation. 

• Specified 13.6 V, 30 MHz Characteristics - 

Output Power - 12 W (PEP) 

Minimum Efficiency - 40% (SSB) 

Output Power = 4.0 W (CW) 

Minimum Efficiency = 50% (CW) 

Minimum Power Gain - 10 dB (PEP & CW) 


• Common Collector Characterization 



MHW710 


- 2 


$46.45 

440 to 470MC 

UHF POWER AMPLIFIER MODULE 


. . designed for 12.5 volt UHF power amplifier applications in 
industrial and commercial FM equipment operating from 400 
to 512 MHz 

• Specified 12.5 Volt, UHF Characteristics - 

Output Power - 13 Waits 
Minimum Gam - 19.4 dB 
Harmonics 40 dB 

• 50 $2 Input/Output Impedance 

• Guaranteed Stability and Ruggedness 

• Gam Control Pm for Manual or Automatic Output Level Control 

• Thin Film Hybrid Construction Gives Consistent Performance 

and Reliability 



Tektronix Test Equipment 


Scopes with Plug-ins 


13 Wideband Hiqli Gain Pluq In 

CA Dual Trace Pluq In 

K rant Rise DC Plug In 

N Sampling Plug In 

R Transistor Risetime Plug In 

W High Gain Differential Comparator Plug In 

TU-2 Test Load Plug In for 630/540/560 Main Frames 

1A2 Wideband Dual Trace Plug In 

iSI Sampling Unit With 3 WPS Risetime DC to ]Gi<7 

2A61 AC Differential Plug in 

3S3 Dual Trace Sampling DC to 1OHZ Plug In 

3S76 Dual Trace Sampling DC to B75MHZ Plug IN 

3T77A Sampling Sweep Plug In 

3L1D Spectrum Analyzer l to 36MHZ Plug IN 

50 A/np | i f ler Pluq In 

51 Sweep Plug In 

53/548 Wideband High Gain Plug In 

53/54C Dual Trace Plug In 

53/540 High Gain DC Differential Plug In 

53/54G Wideband DC Differential Plug In 

84 Test Plug In For 580/581 Main Frames 

107 Square Wave Generator .4 to 1MH/ 

RM122 Preamplifier 2Hz to 40KHZ 

123 AC Coupled Preamplifier 

131 Current Probe Amplifier 

184 Time Mark Generator 

R240 Program Control Unit 

280 Trigger Countdown Unit 

535A DC to 15MH7 Scope Rack Mount 

543 DC to 33MH2 Scope 

56l DC to 10MHZ Scope Rack Mount 

561A DC to 10MHZ Scope Rack Mount 


S 51. (ID 
120. 00 
63.0(1 
200.DU 
116.1)') 
283.00 
50. OU 
216.00 
730.00 
1 13. DO 
250.00 
250.D0 
250.00 
1000.DO 
■jlJ DO 
50.00 
45.00 
112.50 
38.00 
68. DO 
75.00 
48.00 
63.00 
25.00 
50.00 
36.1.00 
150.00 
84.00 
263.00 
300.00 
150.00 
200.00 


56 l A 

DC 

8/ 

to 10MH/ Scope 
SMMZ Samp 1 mg P 

with 

lug In 

a 35 
and 

76 Dual Trace DC 
a 1T/7A Sweep PI 

to 

uq In. 

Rat k 

Mount 

6 ()D 

DO 

56 5 

DC 

P), 

to 10MH/ Dual 
uq In's 

fleam '• 

CUpe 

with a 2A6.S 0 1 1 f 

and a 

2 Ah 

l [Jiff. 

drii}. 

JO 

581 

DC 

to 8DMH7 Scope 

with 

a 82 

Dual Trace High 

Gain PI 

uq ; 

n 

650. 

DO 


Tubes 



2E26 

$ 6.00 

40 0 5081 

3-5007 

102.00 

4CX1000A 

3- 1000/ 

268.00 

4C XI60011 

11128/ H66A 

s. 00 

4CXI5000A 

3/Z6DOA 1 

150.00 

■IE 27 

4 - 6 6 A 

46. DO 

4X160A 

4-125A 

68.50 

4X1600 

4-250A 

68. 60 

4X150G 

4 4 U0A 

71.00 

672B/T 1601. 

4- ) 0004 

S84.00 

61 F6 

5-500A 

146.00 

OLD 6 

41.X250U 

66.00 

811A 

4:; X25DF/G 

65.00 

813 

KX2S0K 

lit. 00 

5804/A 

4CX7S0R 

07.00 

6146 

4 f. 7.100 A 

147.DO 

f> 14 6A 

4CX 160A 

107.DO 

bl46!)/:-./0HA 


1116.00 

614 6W 

L'.OIl 

100.00 

6169 

) D. 60 

150.00 

6161 

75.00 

760.00 

6741 

18.60 

60.00 

6 360 

6. 96 

4 1.00 

6907 

40. (JO 

52.00 

6439 

14. 75 

74. Of) 

7 360 

12.00 

30.00 

7984 

10.40 

6.00 

8077 

4 4. no 

5.00 

8106 

;■ oo 

12.95 

HI 66 

7.85 

29 no 

8226 

;/7.70 

4 2.00 

8246/Pi 17? 

178.00 

6.00 

3468 

7 6.76 

6.00 

HS60A/AS 

<0 00 

/. on 

8908 

L00 


8950 

9.00 
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MICROWAVE COMPONENTS PRD 


ARRA DESCRIPTION PRICE 


2416 Variable Attenuator $ 50.00 

3614-60 Variable Attenuator 0 to 60 dB 75.00 

KU520A Variable Attenuator 18 to 26.5 GHz 100.00 

4684-20C Variable Attenuator 0 to 180 dB 100.00 

6684-20F Variable Attenuator 0 to 180 dB 100.00 


U101 12.4 to 18 GHz Variable Attenuator 0 to 60 dB 300 00 

X101 8.2 to 12.4 GHz Variable AttenuatorO to 60 dB 200.00 

C101 Variable AttenuatorO to 60 dB 200 00 

205A/367 Slotted Line with Type N Adapter 100 00 

195B 8.2 to 12.4 GHz Variable Attenuator 0 to 50 dB 100.00 

185BS1 7.05 to 10 GHz Variable AttenuatorO to 40 dB 100.00 

196C 8.2 to 12.4 GHz Variable AttenuatorO to 45 dB 100.00 

170B 3.95 to 5.85 GHz Variable AttenuatorO to 45 dB 100.00 

588A Frequency Meter 5.3 to 6.7 GHz 100.00 

140A.C, D, E Fixed Attenuators 25.00 


General Microwave 


Directional Coupler 2 to 4 GHz 20 dB Type N 

75.00 

Hewlett Packard 


H487B 

100 ohms Neg. Thermistor Mount (NEW) 

150.00 

H487B 

100 ohms Neg. Thermistor Mount (USED) 

100.00 

477B 

200 ohms Neg. Thermistor Mount (USED) 

100.00 

X487A 

100 ohms Neg. Thermistor Mount (USED) 

100.00 

X487B 

100 ohms Neg. Thermistor Mount (USED) 

125.00 

J468A 

100 ohms Neg. Thermistor Mount (USED) 

150.00 

478A 

200 ohms Neg. Thermistor Mount (USED) 

150.00 

J382 

5.85 to 8.2 GHz Variable Attenuator 0 to 50 dB 

250.00 

X382A 

8.2to 12.4 GHz Variable AttenuatorOto 50 dB 

250.00 

NK292A 

Waveguide Adapter 

65.00 

8436A 

Bandpass Filter8 to 12.4 GHz 

75.00 

8471A 

RF Detector 

50.00 

H532A 

7.05 to 10 GHz Frequency Meter 

300.00 

G532A 

3.95 to 5.85 GHz Frequency Meter 

300.00 

J532A 

5.85 to 8.2 GHz Frequency Meter 

300.00 

809A 

Carriage with a 444A Slotted Line Untuned Detector 



Probe and 809B Coaxial Slotted Section 2.6 to 18 GHz 

175.00 

X347A 

8.2 to 12.4 GHz Noise Source 

500.00 

S347A 

2.6 to 3.95 GHz Noise Source 

600.00 

G347A 

3.95 to 5.85 GHz Noise Source 

500.00 

J347A 

5.85 to 8.2 GHz Noise Source 

500.00 

H347A 

7.05 to 10 GHz Noise Source 

540.00 

349A 

400 to 4000 MHz Noise Source 

310.00 

P532A 

12.4 to 18 GHz Frequency Meter 

400.00 

M532A 

Frequency Meter 

500.00 

P382A 

0-50 dB Attenuator 

520.00 

355C 

.5 Watts, 50 Ohm DC to 1,000 MC Attenuator 

132.50 

NK292A 

Adapter 

100.00 

3503 

Microwave Switch 

100.00 

33001C 

Pin Absorption Modulator 

295.00 

11660A 

Tracking Generator Shunt 

50.00 

11048C 

Feed-through Termination 

25.00 

10100B 

Termination 

25.00 

H421A 

7.05 to 10 GHz Crystal Detector 

75.00 

H421A 

7.05 to 10 GHz Crystal Detector — Matched Pair 

200.00 


Merrimac 


AU-26A/ 801162 Variable Attenuator 

100.00 


Microlab/FXR 


X638S 

Horn 8.2 to 12.4 GHz 

60.00 

601-B18 

X to N Adapter 8,2 to 12,4 GHz 

35.00 

Y610D 

Coupler 

75.00 


Narda 


4013C-10/ 22540A Directional Coupler 2 to 4 GHz 10 dB Type SMA 90.00 

4014-10/ 22530 Directional Coupler 3.85 to 8 GHz 10 dB Type SMA 90.00 

4014C-6/ 22876 Directional Coupler 3.85 to 8 GHz 6 dB Type SMA 90.00 

4015C-10/ 22539 Directional Coupler 7.4 to 12 GHz 10 dB Type SMA 95.00 

4015C-30/ 23105 Directional Coupler 7 to 12.4 GHz 30 dB Type SMA 95.00 

3044-20 Directional Coupler 4 to 8 GHz 20 dB Type N 125.00 

3040-20 Directional Coupler 240 to 500 MC 20 aB Type N 125.00 

3043-20/ 22006 Directional Coupler 1.7 to 4 GHz 20 dB Type N 125.00 

3003-10/ 22011 Directional Coupler 2 to 4 GHz 10 dB Type N 75.00 

3003-30/ 22012 Directional Coupler 2 to 4 GHz 30 dB Type N 75.00 

3043-30/ 22007 Directional Coupler 1.7 to 3.5 GHz 30 dB Type N 125.00 

22574 Directional Coupler 2 to 4 GHz 10 dB Type N 125.00 

3033 Coaxial Hybrid 2 to 4 GHz 3 dB Type N 125.00 

3032 Coaxial Hybrid 950 to 2 GHz 3 dB Type N 125.00 

784/ 22380 Variable Attenuator 1 to 90 dB 

2 to 2.5 GHz Type SMA 550.00 

22377 Waveguide to Type N Adapter 35.00 

720-6 Fixed Attenuator 8.2 to 14.4 GHz 6 dB 50.00 

3503 Waveguide 25.00 


NEW — TOLL-FREE NO. 800 


109J, I Fixed Attenuators 25.00 

WEINSCHEL ENG. 2692 Variable Attenuator + 30 to 60 dB 100.00 

COMPUTER I.C. SPECIALS 


MEMORY DESCRIPTION 

PRICE 

2708 

IK x 8 EPROM 

$ 7.99 

2716/2516 

2K x 8 EPROM 5 Volt Single Supply 

20.00 

2114/9114 

1K x 4 Static RAM 450ns 

6.99 

2114L2 

1K x 4 Static RAM 250ns 

8.99 

2114L3 

1K x 4 Static RAM 350ns 

7.99 

4027 

4K x 1 Dynamic RAM 

3.99 

4060/2107 

4K x 1 Dynamic RAM 

3.99 

4050/9050 

4K x 1 Dynamic RAM 

3 99 

2111A-2/8111 

256 x 4 Static RAM 

3 99 

2112A-2 

256 x 4 Static RAM 

3.99 

2115AL-2 

IK x 1 Static RAM 55ns 

4.99 

6104-3/4104 

4K x 1 Static RAM 320ns 

14 99 

7141-2 

4K x 1 Static RAM 200ns 

14.99 

MCM6641L20 

4K x 2 Static RAM 200ns 

14.99 

9131 

1K x 1 Static RAM 300ns 

10 99 


C.P.U.’s ETC. 


MC6800L 

Microprocessor 

13 80 

MCM6810AP 

128 x 8 Static RAM 450ns 

3 99 

MCM68A10P 

128 x 8 Static RAM 360ns 

4.99 

MCM68B10P 

128 x 8 Static RAM 250ns 

5 99 

MC6820P 

PIA 

8 99 

MC6820L 

PIA 

9.99 

MC6821P 

PIA 

8.99 

MC68B21P 

PIA 

9 99 

MCM6830L7 

Mikbug 

14 99 

MC6840P 

PTM 

8 99 

MC6845P 

CRT Controller 

29.50 

MC6845L 

CRT Controller 

33.00 

MC6850L 

ACIA 

10 99 

MC6852P 

SSDA 

5 99 

MC6852L 

SSDA 

11 99 

MC6854P 

ADLC 

22 00 

MC6860CJCS 

0-600 BPS Modem 

29 00 

MC6862L 

2400 BPS Modem 

14 99 

MK3850N-3 

F8 Microprocessor 

9 99 

MK3852P 

F8 Memory Interface 

16.99 

MK3852N 

F8 Memory Interface 

9.99 

MK3854N 

F8 Direct Memory Access 

9 99 

8008-1 

Microprocessor 

4 99 

8080A 

Microprocessor 

8 99 

Z80CPU 

Microprocessor 

14 99 

6520 

PIA 

7.99 

6530 

Support For 6500 Series 

1599 

2650 

Microprocessor 

10 99 

TMS1000NL 

Four Bit Microprocessor 

9 99 

TMS4024NC 

9 x 64 Digital Storage Buffer (FIFO) 

9 99 

TMS6011NC 

UART 

9.99 

MC14411 

Bit Rate Generator 

11.99 

AY5-4007D 

Four Digit Counter/Display Drivers 

8.99 

AY5-9200 

Repertory Dialer 

9.99 

AY5-9100 

Push Button Telephone Dialers 

7.99 

AY5-2376 

Keyboard Encoder 

19 99 

AY3-8500 

TV Game Chip 

5.99 

TR1402A 

UART 

9,99 

PR1472B 

UART 

9.99 

PT1482B 

UART 

9.99 

8257 

DMA Controller 

9,99 

8251 

Communication Interface 

9.99 

8228 

System Controller & Bus Driver 

5.00 

8212 

8 Bit Input/Output Port 

5.00 

MC14401CP 

2 of 8 Tone Encoder 

9 99 

MC14412 

Low Speed Modem 

14.99 

MCI 4408 

Binary To Phone Pulse Converter 

12,99 

MCI 4409 

Binary To Phone Pulse Converter 

12.99 

MC1488L 

RS232 Driver 

1.00 

MC1489L 

RS232 Receiver 

1.00 

MC1405L 

A/D Converter Subsystem 

9.00 

MC1406L 

6 Bit D/A Converter 

7.50 

MCI 408/6/7/8 

8 Bit D/A Converter 

4.50 

MC1330P 

Low Level Video Detector 

1.50 

MCI 349/50 

Video IF Amplifier 

1.17 

MC1733L 

LM733 OP Amplifier 

2.40 

LM565 

Phase Lock Loop 

2.50 


528-0180 — please, orders only! 


More Details? CHECK-OFF Page 98 


june 1981 


77 












VHF Mo&ir Ptfrlormante ,+r j budurl priCP t.t > lo OiJ-'dtc 

vtfijliic compact 10 Witts 10C& duty f.. pjoic-.iim 

M : rif. power remaie frequency seie non cyliari 

$329.00 Can iQf quote 


A fail 1 kW dummy lead file Big 
OummyTM oir^rs a 1la( SYVR. 'ull 
fraqutncy coverage from i ft 300 
Mh/ .mp hifl-h. grade indu Sinai 
toe 1 no oil furnished with trie 
unit The DenJron Big Dummy i& 
Quill ID 13*. 1 II £01% lull> 
assembled 303 warrant iecj 


6 db INCREASE IN AVERAGE 
POWER 

MAINTAINS VOICE QUALITY 

IMPROVES INTELLIGIBILITY 

NO CABLES OR BENCH 
SPACE REQUIRED jm 

EXCELLENT FOR ^ 

PHONE PATCH ; 5 

NO ADDITIONAL ADJUST¬ 
MENTS — MIKE GAIN ADJUSTS 

CUPPING LEVEL 

UNIQUE PLUG-IN UNIT — NO 
MODIFICATIONS REQUIRED 


This is RF Envelope Clipping— 
the feature being used in new 
transmitter designs for amateur 
and military pse. 


Models Now Available 
Collins 32S, KWM-2 J 98.50 « 
Drake TR-3, TR-4, TR-6, TR-4C, 

T-4. T-4X, T-4XB, T-4XC $128.50 ea 
Postpaid — Calif. Residents 
add 6% Tax 

Watch for othar models laterl 


COO 


SHIPPING FOG HARTFORD 


BoVg^eps 


®L 


YOU’VE SEEN THE MAGAZINE ARTICLES 

Here’s what you can expect 
from the DX ENGINEERING 


□ For Home TV, Ham Radio and CB 

□ Up to 18 sq ft antenna capacity 

□ Available to 64’ in 8' sections. 

□ All riveted construction — 
no welds. 

□ Beaded channel leg for added 
strength. 

□ All steel — galvanized for added 
life. 

□ Can be used with Concrete Base 
Stubs, Cylinder Base or Hinged 
Concrete Base 


UNR-Rohn 


Division Ql UNR Indus In# a, IflC 

ene w#si punk row po 200 Q 

PtcMi* iiunors 
USA 


Hatry Electronics 

SOO Ladyard SI ISouthi Hadlord. Cl 06114 

203-527-1881 .«* Tup Ham Ltepl I 


ICOM 730 


Corned alTcfflaDie conyanient ?0O Wall Pif 5 input Duiii HI 
(et ■■ ■, ei Qrt:amp v0K no■ it !Urint itr w'' 1(1 hi M i nciudmg 
WAHC bands speech processor If Shdl fmuais piQieUHf 
lull S£|f|fi si,lit 


$824.00 


Call for qtipEt 


ICOM 720A 


tint WO* mmm ito vwm mmtfflitm ssa 

CW AM and BTTv modes speech prptpsyw P0T VOX 
finals pruiecied dial lock tHoad tianded luh meftnng. 
quadruple' tonvtfiiwi tecetuei The New STandard in Ham 
Fbdn 


$1348.00 


Call lor quoit 


DX Engineering 

1050 East Walnut* Pasadena, Calif- 91106 


PASS FCC EXAMS 


TN* Otigmpl Fed Tnlt AuihUt e ■ . m fn*nu«l 
lh*l pirpaipt jWHJ ll hflnm To# fCC 
SwondClitt R4dHJl»HphgiHi Imnitv 

■*« I ud Hi u n ipi* C hUKf f ■ anti CO *4 r 
Ittltd dr, IbM-t full F Cc • > 1 plhrl - 
SrJf 5 Ever AhiJrlf r*ip p T ai*4| a H19 1 , 
[KHlpJfJ MnniibAfl, QuIfiAttf 


commam woducrqits 

RmIhJ Eh|.fi4(H.At D.«V4h 


AZDEN *>"iv s 315 


oq FREE 
’ T T KIT 


■ Azden PCS 3000 (2 meter FM) 

■ 6 AMP. precision regulated 

power supply $41.00 

Order 24 hours a day (21 S) 884 6010 
FREE UPS NtP.SJnc WA3IFQ 

1138 BOXWOOD RD. JENKINTOmPA 19046 


A ^ iJ 


io j wasd Hewn meier is 
included lor Tune ups 

wimoul .i wall melr CordmmHiS lururiQ fium I H la :sti MHz 


$149.50 


Cat lot quale 


SAY 


YOU SAW 




ham radio! 


78 


june 1981 


Tell 'em you saw it in HAM RADIO! 































































ham CLUB t shirts: SB 95 each on minimum order ol 2 
dozen One color washable 100% cotton name brand T 
shirt, punted with non-soluble, Stable Textile ink 
Assorted sizes inclu childrens colors, inks to choose 
from, Inquire first m letter your needs to Kudzumart. Inc . 
ATTN W4AGJ 3162 Rilman Rd N W„ Allanta. GA 
30327 [4041261-1268 


r UDC COAX relay suot 
id Mm/* 1 lJC l WATTS 

m * PLL*'- tip %ii- c U 
.-oo*e , v5 


BL *c* touch 

h:hjMW„ TI 


PRINTED CIRCUIT BOARDS with running water! Tech 
norogical breakthrough Precise reproduction. ideal for 
beginners COVAL, Dep! HR0, 2706 Kirby Champaign, 
Illinois 61820 


RATES Noncommercial ads 10<E per 
word; commercial ads 60c per word both 
payable In advance No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing) on a space avail¬ 
able basis only. Repeat insertions of ham 
fest ads pay the non commercial rate. 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed (not all capitals} 
and must include full name and address. 
We reserve the right to reject unsuitable 
copy. Ham Radio cannot check each 
advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correct¬ 
ness of material limited to corrected ad in 
next available issue. 

DEADLINE 15th of second preceding 
month, 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


RTTY CLOSEOUT: 50% off ol ah RTTY equipment listed 
on my January. 1381 Fist Send S.A.SE for six page hs! 
of Model 14, 15, 28. 33 and 35 Teletype equipment parts 
and supplies Lawrence R PHeger. K9WJB 2600 S 14lh 
Street, 5t Cloud, MN 56301 Phone (612)255-9794 


0NC dock 1s 02*9 « e. »3 


MANUALS tor mosi fiLim gear 1937'’ 1970 Send 25c for 
''Manual Catalog 'HI. Inc , Box H864„ Council Biulls, 
Iowa 51502 


<K->YCiflL£ l># - r ,'PANETL MiFHFANl'-* -M 

PL'/Sfl I* 75 SO-ZJft t.M PL-JSB DM- 1 


FOR SALE Kenwood TS820 transceiver, excel tenl condi 
non Cal 1(517) 773 7120 


MN-. > .'-tTy. *■ .-TVI ’N- V 

■ *i h, t.i, *« .j&.7i_y.p r - 


SATELLITE TELEVISION: Informalion on budding or 
buying your earth station. Six pages ol what s needed, 
where to get it. costs, etc, 14 00 to Sal el life Television, 
RO #3. Oxford. NY 13830 


HAM CIRCLE WORD PUZZLES. Over 250 amateur terms 
and abbreviations in a total of four one page puzzles, 
one dollar postpaid YYA5MUF. W Lee Morns, 605 West 
Mulberry. Denton TX 76201 


ATLAS DD6-C and 350XL D gital Dial Frequency Count 
ers 1175 00 plus 13 00 UPS AFCt Stop VFO drill See 
June 79 HR 165 00 plus 13 00 UPS Mical Devices, P O 
Box 343, Vista, CA 92083 


BUY SELL TRADE your computer. HAM. electronic 
equipment in COMPUTER TRADER Send S.A.5 E Iqr 
details. Chet Lambert. W4VV0R 1704 Sam Drive Birm¬ 
ingham, A L 35235 


ones & Assoc 


Marlin 

PO. Box 12685 
Lake Park, FI. 33403 
(305) 848*8236 

MC ,VJS* .COO-ADD ► * I , tF U*iQCH MO 


490T ANTENNA TUNING UNIT WANTED tor cash Of 
Trade DCO 10 Schuyler Avenue. No Arlington, N J. 
07032 (80C} 526 1270 


DRESS UP YOUR SHACK for peanuts Seven 20 pocket 


nwn 

Hull 

CUSTOM EMBROIDERED EMBLEMS - Your design 
low minimum Informational booklet Emblems. Dept 65. 

^ r - Lmlelon. New Hampshire 03561 

JTTPI 1 -LMiAU MINI Kf ¥ 0 04 Ft [J 

mm* t ■ 


J * -- 



plastic holders display 140 GSL s or tile 280 for 14 00 
prepaid K4NMT. Box 196H, Gallatin. Tennessee 37068 

VACKAFt VFO KITS Write Direct Conversion Technique. 
Box 5001, Depi 6FM, 535 No Michigan Ave., Chicago, 
Illinois 60911 

RTTY JOURNAL-EXCLUSIVELY AMATEUR RADIOTELE 
TYPE, one year subscription 17.00 Beginners RTTY 
Handbook 15 00, RTTY Index 11.50 P O. Box RY„ Cardilf, 
CA 92007 

COMPLETE LINE OF MICROWAVE Television Con 
verters and accessories to suil your needs Converters 
have a one year warranty backed by a 3 year regulation 
Can or wnle for com pie le specifications and pricing 
Dealer Inquiries Invited Triton Marketing, 1933 
Rochaway Parkway, Brooklyn, N.Y. 11236 |2l2) 531-9004 

RADIO REPAIR: Fast, professional service by 1st phone 
Jay Brown. WABGJZ, Climax, Kansas 67207 (316) 
563-6961 


Foreign Subscription Agents 
for Ham Radio Magazine 

Nun HldioAuwrn* 

F RaVI 

H«upipi*i; i 

A-(flWWl*rw Neu*tadl 
Aulln* 

rt*fn ftidio Holland 

WBL E Cl ran It* 

P‘0Mbus. Bfl 

ML 2Z0* P*IK 

Holland 

N*ni e*l Q i gn> 

SlareohtiuMt 

Bruil*lMIIWn*#fl 4115 

baziaoe-i 

H*m ftediq 11a(y 

G Vulp*m 

P O Bo r IT 


1 -22063 C*mu 

Italy 

Ham Radio 5* H Inland 

Kann u«b«' 

PosiUacti Z*Sa 

P7ft50 Li5*iracrv 

W*irdinTi*hy 

H*m a«4»crCanpd« 

Bo * *00. £kwfl*rpcn 

Online, C*n*J*Nr* *C? 

Him RhIIQ Europe 

Bo- 4J4 

S 104 0* Upplnnds V«1 at 
BHfdM 

Hem fl«SiEj Fiince 

5w Cre^;i&rnc 

20 fri, 4 y* Hi Clenonsi 

FM000 Auiirr* 

Franc* 

Ham UK 

P O So - 63 Hir^rj* 

Middla**- HK3-AHS 

Enyland 

HlrfTi HjkSi a Otrnwnv 

K4rin 

Poiiricf' 
n rflVi Li^*ir*ch 

Weal Ci* man^ 

Honand Rad id 
i *3 <jr«*o * a> 

□fhoikU Jdnknntastiig 
R*dubi>c ot South Airtca 


SSTV-KEYBOARD P7 monitor, last slow converter, 
Slow last converter W1ZX/3 (301} 645-5584 

WANTED: Help in completing the largest collection of 
Hallicraller equipment In the world Urgently needed are 
receivers with aluminum colored panels, back lighted 
plastic dials with "airplane" hands, early iraosmltiers, 
unusual accessories, etc. Chuck Dachis, WD5EOG. "The 
Hal I icraf I er Cdli eel or," 4500 Russell Drive Austin Texas 
7B745 

FOR SALE: Two 64 M tree standing triangular aluminum 
towers Eight fool sections Call. Allis Chalmers.. (414} 
425 4535 Best olfer 

TUBES, TUBES wanted For cash or trade 340TL, 
4CX1000, 5CX1500 Any high power or special purpose 
tubes of Elmac/Varlan DCO, 10 Schuyler Avenue, No. 
Arlington. N J 07032 (800)526 1270 

RECIPROCATING DETECTOR Gonslruclion Handbook. 
110 ppd Peters Publications, P.0 Box 62, Lincoln, MA 
01773 

DIRECT CONVERSION RECEIVER KITS Write Direct 
Conversion Technique, Bo* 1901, Dept 6FM, 535 No 
Michigan Ave . Chicago, Illinois 60611 

FOR SALE: Small air variable capacitors. Send S.A.S.E 
for Msl Rural Route 4, Box 145. Waseca. MN 56093 

ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, slereo. Industrial, educational Amaz¬ 
ing values' Fascinaiing items unavailable in stores or 
catalogs anywhere Unusual FREE catalog ETCG012, 
Box 762. Plattsburgh NY 12901 SURPLUS WANTED 

COMMERCIAL GUYED TOWER, 150 Teel, suitable lor 

large amateur arrays or broadcasting, compile, recently 
removed Irom service, price negotiable or swap for good 
used ham equipment Ren wick. Box 50, Clave!, Bask, 
Sokoyo (306) 373-1988 

MOBILE IGNITION SHIELDING provides more range 
with no noise Available mosi engines Many older sup¬ 
pression accessories Literature, Estes Engineering, 930 
Marine Dr., Port Angeles. WA 98362 

SALE. HW 16, H20 00 - warned keyer, power meter, 
1 50 MHz receiver, KA4E0W 



More Details? CHECK — OFF Page 98 
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UNDERSTANDING 

AMATEUR 

RADIO 


P wiV; 



Published by the experts in Anna' 
teur Radio, The American Radio 
Relay League, Understanding 
Amateur Radio is just the book for 
the newcomer. There are over 
210 pages of text with chapters 
on: electronic fundamentals, 
semiconductor and tube opera¬ 
tion, how code and phone (AM, 
SSB, and FM) transmitters and 
receivers work, all about antennas, 
tips for the workshop and test 
bench, building transmitters, re¬ 
ceivers, and power supplies, mak¬ 
ing measurements, and how to set 
up a station. If you are interested 
in radio communication and basic 
radio fundamentals then order a 
copy of Understanding Amateur 
Radio today! 


UNDERSTANDING AMATEUR RADIO 
Si IS.SO OUTSIDE OF THE U.SJ 
SHIPPED POSTPAID. ALLOW 4 $ WK$, 

FOR DELIVERY. 

< ) My check tor $_is enclosed. 

{ ) Please charge my Master Charge 
or Visa 


I 

1 

I 

I 

t 

I 

I 

I 

I 


Name_ 

Address_ 

City _ _ 

£ip -—- 

Visa or MC account 
number _ __ 

Expiration date _ 

MC Bank no,_ 


I 

_ l 

1 

State_ I 


— ! 
I 

HR | 
I 


AMERICAN RADIO RELAY LEAGUE 

' '225 Main Streer,...., 

iKlewirigtonj 07i 06111 . 


ETCH IT YOURSELF PRINTED CIRCUIT KIT. Photo Po*i 
live Method — No darkroom required, Ah (he supplies 
for making your own boards, direcl from magazine arti¬ 
cle in less than 2 hours. Only $24.95. S A.S.E. for details 
Excel Circuits Co.. 4412 Fernlee. Royal Oak, Ml 40073 

RUBBER STAMPS; 3 lines, $3 2$ ppd Send check or 
M O to G.L Pierce. 5521 Birkdale Way. San Diego, CA 
92117 S.A.S.E. brings information 


HAM RADIO REPAIR — Professional lab, personal ser¬ 
vice "Grid ' Gndley. W4GJQ April Ihru October Rl 2, 
Box 13BB Rising Fawn, Georgia 30736 1404) 657-7841 
November thru March; 212 Marlin Drive Brooksvllle. 
Florida 93512 (904)799 2769 


SELL Midland 220 MHF FM transceiver model *13 509, 
$100.00 WB6NGM. 1415) 276 0177, PC Bo* &46, 
Hayward, CA 94543. 


Ml AROR-IN-THE-LIO and other pre-1946 i&inuiston set 
wanted Paying 500+ tor any complete RCA “TRK” 
senes. Or General Electric "HM" series sal. Also looking 
for 12AP4, MW 31 3 picture tubes, parts, literature on 
pre-war television. Arnold Chase. WAiRYZ, 9 Rushleigh 
Road. West Hartford. Conn 06117 (2031 521 5260 


WANTED: R 278B T217A.S MD 129A/GR (GRC-27 units) 
uni! enclosures C T Hulh, 146 Schenhardl Si., Tiffin. 
OH 44883 

AMATEUR REPAIR: Professional service, reasonable 
rales, ALL brands. USA KOK repair center Amateur 
Radio Repair Center, 1020 Btookslown Ave., #5, 
Winston Salem, NC 27101 {919) 725 7500 

PHASING NETWORKS for single signal direct conver 
sion iransceivers. W9NZB, Wayne Ope inlander, 3132 
North Lowell Avenue, Chicago, IL 60641 

OSL s - BE PLEASANTLY SURPRISED! Order our three 
colored OSL s in all varieties for $6.00 per 100 or $13 00 
for 200 Sa 11 sf ac Hong uarant eed Sam pi es VI .00 (ref und- 
able). Conslanline Press, 1219 Ellington, Myrtle Beach, 
SC 29577 

WANTED; New 572B lubes Larry KJeber, K9LKA. 
Belvidere IL61008 


QSLs & RUBBER STAMPS Top Quality* Card Samples 
and Stamp Inlo — 504 — Ebberi Graphics 5R, Box 70. 
Westerville. Ohio 4 3061 


MUSEUM for radio historians and collectors now open 
Free admission Old amaieur iW2ANi and commercial 
station exhibits. 1925 store and telegraph displays 
15.000 items Wrile tor delaiis Antique Wireless Assn , 
Holcomb, NY 14469 


WANTED: AN MS connectors, synchros, etc Send list, 
Bill Williams, P C 7057, Norfolk. Virginia 23509 

WANTED; Micor and Master II base stations, 406 420 
MHz Any solid stale 2 and 6 GHz microwave equipment, 
AK7B. 4 Ajax Place,, Berkeley, CA 94 706 


WEST COAST BULLETIN. 1st and 3rd Mondays monthly 
6PM PST {0400 UTQ 3540 KCS. A 1. 22 WPM 

FT 101 MKIl double balanced second mixer, other 
receiver irnprpvemenls, CW filter, fan, FV101, SP101. 
microphone $575 00 Steve. WB6RSE {213)646 0756 

PROM PROGRAMMING, CWlOers. repeater controllers 
S.A.S.E catalog W-S Engineering. P.O.B 56. Pine Hill. 
NJ 06021. 

RIT, DIGITAL READOUT, BIE2EL KIT (HW 101) and WWV 
Kit tor HW 101, SB-102, SB-303 and SB 401 Adaptable to 
other models and brands Free info. Protronics, Inc.. 20 
Monte Visla Buckley. WA 96321. (206) 629 0056 


CRYSTALS FM 2 METERS STILL AVAILABLE! Crystals 
for equipment on our parts lisl, $4.50 each For equip 
ment Ust. send seif addressed stamped envelope 
SAVOY ELECTRONICS, P.O Box 5727, Fl Lauderdale, 
FL 33310 - Tel. (305; 563 1333, 


SUPER QRP with Dnecl Conversion a 5 wan transmiller 
kits Write Direcl Conversion Technique, Box 100 T, Depl 
6FM, 535 No Michigan Ave . Chicago, Illinois 60611 


SHACK CLEANING TIMER All good condition equip 
ment! Accepting reasonable oflera! (2) HW-T6 antenna 
tuner, 2 meter mobile unit “complete", HW-7 QRP rig, 
more items. S A $.E lor details. Jim Howell, KA4EBW, 
Route 9. Box 251. Salisbury, NC 26144 Would like lode 
some trading lor mini Century 21 rig, il interested in 2 
melfifS swap including SOW amplifier. 


SAVE 90%! Build your own minicomputer Free details 
Digatek. 2723 West Butler Drive, Suite K, Phoenix, 
Arizona 85021 


FOR SALE: Ten-Tec Omni D, laciory mod, ps. mic., 
ph o ne pate h $600 00 AC 1W, {203J 729 0063 




FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 


JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Pale. Our * 
members receive Poly Paks' M 

exciting catalog several 
times a year. We otter 
Penny Sales, Free 

Premiums and Low, _ 

Low Prices on a wide variety ol 

Electronic Products such as Computer Periph 
erals, integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod' 
ucts. Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier of discount electronics. 


RUSH ME YOUR FREE DISCOUNT CATALOG! 

NAME: - __, 

ADDRESS: _ _ 

CITY: _ 

STATE: _ 


ZIP: 


CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P,0 BOX 942, HM6 

S, LYNNFIELD. MA- 01940 *17! Z4S seas 



NEW ENGLAND'S HAM STORE 
Stocking Distributor for Major 
Equipment and Accessories 


CODE 
& THEORY 

CLASSES ARE IN PROGRESS- 
INSTRUCTION FROM NOViCh 
TO EXTRA, CALL TODAY FOR 
THE NEXT STARTING DATE! 

(617) 391-3200 
206 MYSTIC AVENUE 
MEDFORD. MASS. 02155 


PC BOARD BARGAINS 

GIO FR 1H6 H 1 OZ. COPPER 

1 SIDE 12* x 12* PKG OF 5 S31 25 

\ SIDE 5Vj ” x 11 V? * PKG0F5S18 7 5 

2 SIDE i?" x \2 H PKG OF 5 $35 25 

? SIDE 5 3 /i x 11 V? PKG OF 5 $21 25 

MARCO 

P 0 BOX 2310 WFIR10N WV 2B062 
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REPEATER 

AUTOPATCH 


Offer your club COMPLETE 
emergency communications 

Commercial quality gold plated contacts, plug 
in. epoxy glass PC boards. 12 volt DC or 115 volt 
AC operation - Power supply included. Four 
digit access - Single digit releases - field 
programmable Hybrid network - No switching 
required FCC certified telephone line coupler 
Auxiliary “In Use' contacts supplied. Land fine 
call-in" signalling control contacts provided 

Price complete 4498 * S3 shipping & handling 
Master Charge. Bank money order, or certified 
check acceptable 

Accessories; CES-3O0 powered tone 
pad - 459 BUS-CGM Soft-touch* telephone 
powered mike/pad element - 434.95. 


MONROE ELECTRONICS, INC 

410 Housel Ave., Uyndorivtlle, N.Y 14096 



GRO TH- Type 


SH • 99.99 
m One Hole 
Pane/ Mount 

£j • Handy Logging Area 
• Spinner Handle A vailable 
Case: 2x4"; shaft J4"x3" 

nn Model TC2: Skirt 2-1/8“ 

“ 11 nn Knob 1-5/8 

’, 1 Modal TC3: Skin 3"; 
Ha Jl d Jt Knob 2-3/8 


Ql RafC-fil Pi 



ns 



llif 



MADISON 

ELECTRONICS’ 

NEW TOLL-FREE 

Night-Time Order Line 

1 - 800 - 231-3057 

6-10 PM CST M.W.F 

Day Phone 
713 - 658-0268 


WANTED; Motorola rmeor base stations 406 420 MHz 
AK7B, 4 A|ax Pi , Berkeley, CA 94700 

THE VHF SHOP — Pennsylvania $ only juingrized 
LUNAR dealer has in stock the compiele LUNAR Prod 
ljcI Line For your VHf^UHF Preamp, OSCAR. Linear 
Amplifier. GaAsFqt, and TransveMer needs — call Of 
w/ile K3MKZ, Boii 349. RD 44. Mountain top, PA 18707 
(717> 360 6565. 

SATELLITE TELEVISION HQWARDCOLEMAN boards 

to build your own receiver For more information write 
Robert Coleman. Rl 3. So* 50 A HR. Travelers Rest. SC 
29690 

HELP! English Amateur desperately needs 1975 fully 
bound "Ham Radio” lo complete library collection Any 
reasonable price paid and shipping arranged Mr Trevor 
Campbell Davis. McGraw-Hill Book Go.. Ltd . Shoppen 
hangars Rd . Mai dart Head Berkshire 5L6 20L UK (604) 
23431. 

MAKE HAM RADIO FUN! Supplement your teaming prc 
grams with a motivational hypnosis Casseile Tape #3, 
Learning the Code Tape *4, Breaking the Speed Hamer, 
Tape *7, Electronic Theory Free catalog For tapes. 
$10 95 each to Gem Publishing. 3306 North 6th St. 
Coeur d Alene. ID 83814 

500 DSL's $10 Catalogue. 743 Harvard SI Louis. MO 
63130 

VERY in Icr-esLing! Nexl 5 Issues $2, Ham Trader 
'Yellow Sheets", POB356. Wheaton. IL6O107 

C9 TO 10 METER PROFESSIONALS: Your rig or buy 
ours — AM/SSB/CW Certified Communications. 4130 
So Ferns. Fremont. Michigan 49412; t6t6| 924 4561 

OSL'S: No Stock designs! Your art or ours, photos, 
originals. 50e for samples 8 details (refundable! Certh 
fled Communications, 4130 So Ferns. FremcrU, 
Michigan 49412 

NEED HELP for your Novice or General rickot? Recorded 
audio visual Iheory instruction No electronic back 
ground required Free information Amateur License 
FO Box 6015, Norfolk VA 23506 

VFG GLOVE 755 wanted w-th instructions AG Ranme. 
W2EAI. 2 Farrell St Newburgh. N Y 12S50 

CB TO 10-METER CONVERSIONS SSR/AMVCW Lq[ a 
specialist convert your rig or buy one complete Write 
Conversion Ehgineering 1 0bx 1S3, Sandwich. Mas S3 
chuselts 02563 

CASH for December ?9i5 lo June 1920 OST $ tor per 
sonal co i led ion Kenn Miller. IK6IR, 10904 George 
Washington. Rockville. Maryfand 20653 (301) 774-7709 

HAMS FOR CHRIST — Reach other Hams with a Gospel 
Tract sure to ptea$e Clyde 51 an held WA6H1G, 1570 N 
Aibnghi, Upland. CA 91 700 

DISTINCTIVE GSL's Largest selection, lowest prices, 
top duality pholo and completely customized cards 
Make your QSL s truly unique at the same cost as a sran- 
dard card, and gel a belter return rate! Free samples, cal 
alogue Stamps appreciated Stu Goodman. K.2RPZ 
Print, PO Box 4t2, Rocky Paint. NY M770 (516) 
744 0260 

FREE SAMPLE Ham Radio Insider Newsletter' Send 
iargeSA SE W5YI Box 410101 H. Dallas.Texas75207 

MAGAZINE SAMPLES! For a free list of over 135 maga 
zmesofleringa sample copy, send a stamped, addressed 
envelope lo Publisher s Exchange. P O. Box 1360, Dept 
26A, Plainfield, NJ 0706? 

MOBILE ANTENNAS 30 50 MHi Baseloaded hole 
mount Four ranges First quality by Avanti 515.00 
prepaid M C. Van VaNah, 1140 Hickory Trad, Downers 
Grove, IL 6051513121052 04 72 

DSI FREQUENCY COUNTER REPAIR FadOfy iramed 
personnel, extensive pads inventory, last turnaround 
Write or call fur free information package. Bright Elec¬ 
tronics Corporation. P G Box 76972, Atlanta. GA 30328 
(4041952 096S 

BUY SELL TRADE Send Si 00 for catalog Give name 
address and call letters. Complete stock ol major brands 
new and reconditioned amateur radio equipment Can 
for best deals We buy Golhns, Drake, Swan, ele 
Associated Radio. 0012 Conser. Overland Park, KS 
66204 1913)381-5900 


WHY PAY 

FULL PRICE FOR 
AIM 80-10 MEI ER 
VERTICAL 


*., if you can use only t/3 
of it on 10? 

... Of only M2 of it on 207 
... or only 3/4 of it on 407 


Only Butternut's new 
HF5V Ilf lets you use the 
entire 26-foot radiator on 
SO. 40. 20 arid 10 meters 
(plus a fuff unloaded quar¬ 
ter wavelength on 15) for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwidth than 
conventional multi-trap de¬ 
signs of comparable size. 
The HF5V-I/I uses only two 
high-G L-C circuits (not 
trapsf) and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typh 
cally befow I 5 I] on 80 
through 10 meters, inclu¬ 
sive For further informa¬ 
tion including complete 
specifications on the HF5V- 
Nf and other Burternut an¬ 
tenna products, ask for our 
latest free catalog If you've 
already "'gone vertical," ask 
for one anyway There's a 
lot of information about 
vertical antennas in gener¬ 
al, ground and radial sys¬ 
tems, plus helpful tips on in¬ 
stalling verticals on roof¬ 
tops. on mobile homes, etc. 





BUTTERNUT 


P.O.Box #1411 
San Marcos, Texas 78666 
Phone: (512) 396-4111 


More Details? CHECK - OFF Page 98 
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When it comes to 

AMATEUR 
RADIO QSl 


it's the ^ 

ONLY BOOK! 

US or DX Listings 
1981 III 


£«ti Shipping laid I 


USCflUtmk ' $17.95 $2.55 $20.50 

. 1 F of sign 

Cybook $15.95 $2.55 $19.50 

Order both books at the same time for 
$37.45 including shipping. 


Order from your dealer or directly from 
the publisher. Ah direct orders add $2.55 
for shipping. Illinois residents add 5% 
sales tax, 

SPECIAL LIMITED OFFER! 

Amateur Radio 
Emblem Patch 
only $2.50 postpaid 


WfWtum RAWO 


Pegasus on blue lield, red lettering 3 " wide x 

3" high Great or jackets and caps Sorry, no 

calt letters. hPftTniYlul 

ORDER TODAY! 


callDook me 

Dept. F 

+ j ■ V-ff ■ -p 

^ 925 Sherwood Drive 

Lake Qluff ( tL 00044, USA 



Coming Events 

ACTIVITIES 

“Places to go...” 

ILLINOIS Radio Expo 81 sponsored by (he Chicago FM 
Club will be held, rain or shine, on September 19th and 
201 h at the Lake County Fair Grounds, routes 45 and 120 
m Grayslake. Grayslake is 30 minutes north of Chicago 
and 45 minute* sou Id of Milwaukee This year we will 
have a Super large Ilea market with plenty of indoor and 
outdoor space, free wi|h a gate ticket. Jusl bring your 
Own table and chair or tailgate i|. Parking is Iree, We will 
also have new camping sites complete wtih power hook¬ 
ups There will be Harr, seminars both Saturday and Sum 
day YL's have a ladies program and door prizes both 
days Only the best manufacturers of Ham and computer 
equipment and iheir distributors will be ai our huge 
display building tor you to meet and buy from. As in the 
past, Expo will be giving out Ihousands ol dollars worth 
of prizes and admission tickets are good lor both days. 
For advanced registration. Send $3.00 per person and a 
#10 S.A.S.E. to Radio Expo Tickets, PQ. Box 1532, 
Evanston. Illinois Tickets ai ihe gate are $4 00 each, 
Kids under seven are bee For more information call 
(312} OST EXPO Talk in on 146.16/. 76. 146,52, and 
222 5/224 10. 

ILLINOIS: The JAARC wIF hold Ms 16lh annual hamfest 
and Ilea market on June 21 a< the Morgan County Fair¬ 
grounds m Jacksonville Limited tree indoor space and 
large outdoor Ilea market area. Free coffee and dough 
nuts from S to 9 am Food on the grounds. Talk-m on 
146 52 Tickets $2.00 or 3f$S 00. See WB9RAL or 
WD9EBK lor more info. 

SOUTHERN ILLINOIS Shawnee Amateur Radio Asaooi- 
alien's 25th anniy&rsity Silver Jubilee Hamfesl will be 
August 30 at JOHN A LOGAN College in Cartersville. 
Illinois. Offerings include Air Conditioned Flea Market 
— Prizes — Forums — Computers — Food — Refresh- 
rnents — Contests For derails QSL Bill May, KB9GY, 
600 Hllldale. Herrin. IL 62948 or (618)942 2511 days 

INDIANA: The Lake County A R C S ninth annual 
Hamfesl on June 21 Si at the Lake County Fairgrounds in 
Crown Point All tickets: $2 00 Tallin on club repeater 
147,041.24 and 146 52 More Info or tickets: S.A.S.E. 
■Mike" Evanson. K A 3COM, 8037 Monaldi Dr., Munster, 
Indiana 46321 

MARYLAND: The Baltimore Radio Amateur Television 
Society announces Its annual Maryland HamleST on July 
26th at the Howard County Fairgrounds. Route 32, adja¬ 
cent to Interstate 70, 16 miles west of Baltimore. Tickets 
$3.00 (XYl's and children under 12 free}, tailgating 
Spaces $2 00, iables $5.00 each More information: 
BRATS. Box 5915, Baltimore. MO 21208 or call Mayer, 
W3GXK (301)655 7012 

MICHIGAN: The Straits Area Amateur Radio Club's 
annual hamlesl on July 10th ai the Harbor Springs High 
School in Harbor Springs. Doors open lor sellers al 0:00 
and lor the rest at 9:00, Donation $2 00 Prizes, lunch, 
overnight parking, shopping nearby for YL S. and much 
more. Talk-m on 52 simplex and 140.07/ 67 More info 
Mr Berme Slotnick, KBfiRE, 630 Ann St . Harbor Springs, 
Ml 49740 (616)526 5614 

MONTANA: The Great Falls Area A RCs Glacier Water- 
ion International HamfoSI on July 17th 19th at the Three 
Forks Campground located between East and West 
Glacier on Highway 2. Hams from Canada and the North¬ 
western U S. wili participate in forums, technical presen¬ 
tations. exhibits and demonstrations Ladies and chil¬ 
dren will have their own activities including horseback 
riding. Preregistration $6,00, after July 7th: $7.00 Camp¬ 
sites with and without hookups available. More info: 
Glacier Waterloo Hardest, Shirley Smith, Secretary, 
1022 14th Ave South Great Falls, Montana 59405. (406) 
452 1686 

NEW YORK: The Genesee Radio Amateurs', APRL ap' 
proved Batavia Ham Test on July 12th al the Alexander 
Firemen's Grounds. Route 98, in Alexander Doors open 
at 7:00 AM. Advanced admission: $2.00 and $3,00 al the 
gale Flea market is $1 00, Prizes, large exhibit area, pro 
grams, YL activities, contests, plenty ol lood. overnight 
camping, boat anchor auction and much more Talk-ln to 
W2HGX on 148.04/ 64, 144.71/5,31 and 52 simplex, More 
info and advanced tickets: S.A.3.E to GRAM, Inc,, Box 
572, Batavia, NY 14020 

NEW YORK: The Roms Radio Ciub'3 29lh annual "Ham 
Family Days'' on June 7|h at Beck's Grove, 10 miles wesi 
of Rome just off of Route 49 Starts at 9:00. Flea market, 
displays, and more Talk-in on 146.23/.88, 146.34/ 94 and 
.52 simplex. 



tnw*iow 


Anyone 

coil Amplifier! PntmkKt il«p-tiy-tl*p inttructioni No SWft 
bridge. wxHmei«r. or olM equipment required 
Mod*I 229 25 wjHi put wtih 16(1 mw tfriv* 

Mod*I 339 J6 walti on FM with input. 2 willa ywidtSO 
wait! 1 Wtitl ylvlda ISwtftb 

Modal 87 9 Full 76 warn on F H or SSEJ with 10 wnU input 

Model KEB *30 MHi 1 OO Watt LImbt Amplifiar Thi* 

Ngh power kit It detiprted for A TV. 558 or FH operation In 
the 420 ID 450 MM; hind 

Communication Concepts Inc. 

wt HfjMli Arigtm btnui * Dtf1«n IMJfl ■ |H1| 2*4 1411 



It’s Incredible! 


Master corli' m up<|i ,uk* m i maltcn rd ilow' Code Quick i* a 
unique bri.'pkl)irouyli L' revolution!** 1 th^ h-aming of Mane 
Cudv instead of an imdWs maze of din and dab* vtich lip-tir-sr 
will magically begin to call out its own name! Strip torturing 
yourself with old-fashioned methods Your amazing kit 
cnmiriim F> powfi-pockvd cnsseEtes, visual breakthrough cardi 
,ind unginal intinu.il AH tli" for > -nlv $39 95f Send lu-ck or 
money order today io WHEELER API’UED RESEARCH 
LAB, PO Box 32 hi City of Industry. CA 91744 Ask for 
Cod* Quick ' |H7 * aliform a roidrnb itdd (>T, hhiIvs ta> 

You can t low 1 Follow each iimplv sh-p Yon musl succeed 
mi return The kit for total imnn-diale rtTund 1 



15 mmuies to install; scan re- 
!*q|M staffs when carrier drops off, 
*: I -SH busy switch controls automatic 
« | scan on-off; includes module 

I. • j| and instructions. 

* Model AS-! $25-00 

BATTERY SAVER KIT 

Model BS-1 $14,95 

* NO more dead batteries due to memory backup 

* 30% ies& power dr jin when squeicned 

* Si mpie so i ostaIL step- by - slop inslr u cl ions and part % 
included 

* 4 mA memory backup reduced Io 500 jiA 
■ 45 mA receiver dram reduced to 30 mA 

* improved audio fidelity and loudness 

ENGINEERING CONSULTING 

P O. 00X 94355 

RICHMOND, B C VGY2A8, CANADA 
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NEW YORK: Th& Staten Island Amateur Radio Associa 
tton's Ilea market on June I3lh on ifie grounds of the All 
Sam's Episcopal Church. Victory Blvd and Wooley Ave. 
starting at 9:00 AM Take interstate 278 to Victory Blvd, 
exit, then V* mile east on Victory Bfvd No admission 
charge lor buyers Sellers: W OO and own tables Tallin 
on 146.28/ 88 and 146-52 More Into: 5 A S.E. to WA2AMJ, 
P.O Bo* 495. Stalen Island. NY 10314 

NORTH CAROLINA: The Cary Amaleur Radio Club's 
ninth annual Mid summer Swaplesi on Juiy 18lh at (he 
Lions Club Shelter In Cary (near Cary High School!. 
Starts at 9:00 AM Buying, selling, auction, prizes, and 
much more. Registration for prizes 13.00 Hop prize is a 
TS-520 SE) No admission charge Talk-in on 146.28/ SB, 
147.7S 15. and 146.52. More into: Cary ARC, P.O, Bo* 53, 
Cary, NC 27511 

OHIO: The Tusco A.R.C. and Canlon A R C s seventh an¬ 
nual Hall of Fame Hamtesi on July 19lh al Ihe 
Hi might Hen Grange, 6461 Easton Si,. Louisville. Gian I 
(lea markel. dealers, food, XYL activities. CW contest, 
super awards, and more. 12.50 advanced and 13.00 at Ihe 
gale Tables musl be reserved. For reservations, lickets, 
or more Inlo WA8SHP, 10B77 Hazelview Awe . Alliance, 
Ohio 44601 

OHIO: The Champaign — Logan A R,C,'s annual hamlest 
on June 14th at the Logan County Fairgrounds. S. Mam 
Si. and Lake Ave., Belief ont sine. Prizes. Iree parking, 
and much more Admission. 11 50 advanced and 12.00 at 
Ihe door. Trunk and table sales: 13 00. Bid table available 
this year. Taik-in on 146.52 simple* and HJ-Point 
repeater More into: W8HFK, John L, Wentz. Bo* 102, 
Weal Liberty, OH 43357 or WD8NEB, Paul F Menne, Bo* 
185. Wesl Mansfield, OH 43358 

OHIO: The I7|h annual Wood County Ham-A-Rama on 
Juiy i9lh at the Bowling Green Fairgrounds in Bowling 
Green Opens al 10:00 AM. Free admission and parking. 
Trunk sale space and lood available. Prizes, K8TIH lalk- 
in on .52. Tickets are 11.50 in advance and 12 00 at the 
door Write lo: Eric Wiilman, 14118 Bishop Rd.. Bowling 
Green, OH 43402. Advance table rental lo dealers only: 
13.00 per table, payable In advance. Saturday sei-up 
available. Send check for tables to: Bill Wilkins, 16220 
Portage Rd., Bowling Green, OH 43402, 

OHIO: The Northern Ohio Amaieur Radio Society's 
"Noarsfesi" on July 25th at the Lorain County Fair¬ 
grounds In Wellington. Over 100 prizes. Ilea market, 
parking available, large indoor exhibit hall, relresh- 
ments, overnight camping (no hookups), plus much 
more Donations 12.50 advanced and 13.00 at the gale. 
Dealer tables: 15.00 each Talk-m on 146 1GL7Q or 52 
Simple* Ticks is or info: S. A S.E. to N oars lest, P.O Bo* 
354, Loram, Ohio 44052 Dealers George Morningstar, 
WflANM, 198 Glenview Dr. Avon Lake. Ohio 44012. {216) 
933 2841. 

OHIO: The Lancaster and Fairfield County A.R.C.'s an 
nuat family hamlest on June 21 si al The P & R Party 
Barn. 4 miles west of Lancaster ofl of Rt 168 Overnight 
camping and many, many activities lor the lamily. SI an a 
at 9:00 AM. Advanced tickets are 12.00 and a I the door 
13.00, Flea market tables are 12 00 and trunk sales are 
11.00. Talk-in on 147.6& 03 or 52 simple*. More Info: C. 
Ted Riley, WB8VOA, P.O. Bo* 3, Lancaster, Ohio 43130 
or cal 1(614)653 8222 

OKLAHOMA: The Wesl Gulf Division ARRL Convention 
and famed "Ham Holiday" will be held on July 24ih - 26th 
at Oklahoma City's Myriad Convenlion Center in down¬ 
town Oklahoma CHy. Sponsored by the Cenirai Okia 
homa Radio Amateurs, Ihe program will include forums, 
technical talks, a OCWA breakfast, a full ladies program, 
many prizes, plus much more Pre-register by Juiy 71 h for 
16,00 or pay 17 DO alter the 7|h. Immense ground-level in¬ 
door e*hbi1or and swapfesl are available. Tables bee to 
non-commercial registrants More info or tickets: CORA, 
P.O- Bo* 20118. Oklahoma City, OK 73120. 

PENNSYLVANIA: Harrisburg RAC Annual Firecracker 
Hamfest on Saturday, July 4th at the ShellsvWe VFW pic¬ 
nic grounds Exit #27 ofl 181, north one mile from exiL 
Parking for iQQQ cars. Shade trees with pavilllon. Food 
available Talk-in on .52 and 16/ 76- Admission is 13,00, 
tailgating is 11 50. XYL and children tree. 

PENNSYLVANIA: The Nitlany A R C 'S annual Mount NIL 
tany Hamlestival on Juiy nth at ihe HRB-Smger, Ine* 
picnic grounds in State College. Flea market, auction, 
dealers, door prizes and Tree parking. Refreshments and 
food available Also the lamous Central Pennsylvania 
Festival of Ihe Arts on the Penn State University cam¬ 
pus, Advanced registration is 12 30 and at (he gate Is 
13 00. XYLs and children Iree Flea market space is 13 00 
in advance and 15.00 on site Talk in from I 80 and other 
central Pennsylvania routes on . 16^.76 and 25/.85, local 
direction on 52 simplex. More into: Mount Niltany Ham- 
festival, NARC, Bo* 614, Stale College, PA 16801 or call 
Dave Buck waller. N3BSH al (814) 234 0759 



The Larsen Kulrod® Antenna 



They say ‘‘beauty is as beauty does”. And the streamlined, 
low silhouette Larsen Kulrod Antenna performs as beautifully 
as it looks! 

You get real performance, thanks to solid contacts with no 
power wasted in inefficient base or phasing coils. And there s no 
power loss through inefficient high loss whips when you use a 
Larsen Kulrod Antenna. 

These antennas were engineered to serve the tough, 
highly competitive two-way communications field. They are in 
demand and sold throughout the United States and around the 
world — though often priced a bit above other antennas. The 
reason? Top performance and looks. 

Larsen Kulrod Antennas are available at leading Amateur 
stores. Choose from a variety of easy-to-install permanent and 
temporary mounts in the SO, 144,220 and 440 MHz 
amateur frequencies. 

Write for a free catalog and name of the nearest Larsen 
dealer. And before iong you'll be getting “fine signal 1 ’ reports 
on your new Larsen Kulrod. 





You can HEAR the difference/ 

11611 N.E. 50th Ave. / P.O, Box 1686 
Vancouver, WA 98663/ Phone: 206/573-2722 

in Canada write to: Unit 101 - 283 E. 11th Avenue 

Vancouver, B.C, VST 2C4/ Phone: 604/872-8517 

* KOfrod is a Registered Trademark of Larsen Electronics. Inc, 


More Details? CHECK-OFF Page 98 
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V-J 


POWER UP-t 


90 WATT AMPLIFIER: $89.95! 

SPECIAL PACKAGE DEAL FACTORY DIRECT ONLY 


POWER MEASUREMENT 



POWER fNPUT IN WATTS 

POWER CHART 


That's right — 90 watts of linear power for 2 meters crass AB1 for FM & SS8 for only $89 95 
Also offering a 16 dB gain in-line preamp with integrated T/R relay A $29.95 value, for only 
$20.00 when purchased with the VJ9QL Amplifier 


•ORDER TODAY TOLL FREE 
( 800 ) 231-9649 

PRICING OFFER EXPIRES JULY 1 , 1981 



VJ90L 


Each VJ Product component is hand wired and individually tuned (or maximum reliability 
and performance VJ Products are guaranteed to be tree of defects in parts or workmanship 
for 1 year from the date of purchase POWER TRANSISTORS ARE EXCLUDED, BUT WARRANTED 
FOR 90 DAYS. Visa accepted immediate shipment guaranteed by VJ Products, Inc. 


^Please ship: DVJ90L @ $89,95 + $2.00 shipping 
] DVJ90L & Preamp @ $109.95 + $3.50 shipping 

\ 


J Name 

Call 


J Street_ 



1 City 

1 Send Check M O or Visa # 

stale 



Exo Date 



I 

f 

I 

I 

r 

t 

I 

i 


SERVING THE ELECTRONICS INDUSTRY SINCE 1965 Vd Products, Inc. 505 E Shaw Street, Pasadena, Texas 77506 (713) 477-0134 


presenting 

5HACK DE5K 


a 

functional 



of 

. furniture 


Radio equipment 
not meluded 

only $107.50 

Pre Fabricated — Jus! Assemble 
Open construction Suitable lo enclose 

36" wide by 30" deep & 72" high 

Shells adjustable on 2 centers 
No 3 'jmu uhulvf*!* and select 
uprights — sandert, ready lor Finish 

Write tor other available sties & options. 

Masli f Charge Visa Money orders and Checks accepted 

FOB Fort Wayne (Ind residents add 4% sales to*> 

Shipped UPS collect_ 


RICKER EQUIPMENT, INC. 

Fort Wayne, IN 46863 
Box 12304 PH.219/745-0825 



CANADA: The Maple Ridge A R C is hosting Hamfesl 
81 on July 4th and 5th at the Maple Ridge Fairgrounds, 
30 miles east of Vancouver Registration Hama $4 50, 
program with draw ticket $2.50. dinner and dance 
$10.00 Non hams, over twelve $2.00 under twelve free 
Food, prizes, swap $ shop, bunny hunt, ladies program 
and much more Camper space available (no hook ups. 
Talk-in on 146 34/94 and 146.19/79 More Info or ad 
vanced registration Bob H aught on, VE7BZM, Bon 292 
Maple Ridge. B C V2X 7G2 

CANADA: The Okanagan International Hamfe&l on July 
25lh and 26th a\ the Oliver Centennial Park. Oliver B C 
Registration Saturday the 25m a! 9 00 AM Activities 
start at 1:00 PM YLs ptease bring your hobbies Flea 
market Hems for sale/d Isplay Pol luck luncheon Sunday 
noon, entertainment, bunny hunts, ele Please hole 
change m location ot hamfesl Talk-in on 34/ 94 QKN 
repeater 76/ 76. First come. Iirst served basis. No reser 
vafions at Centennial Park Into. John Juu I-Anderson. 
VE7DTX. 8802 Lakeview Dr. Vernon, B.C VlB 1W3 or 
Lola Harvey. VE7DK.L, 584 Heal her Rd . Penticton. B C 
V2A 1WS 

OPERATING EVENTS 

“Things to do...” 

JULY 4th and Slh: The Hannibal A RC will issue a 
Special Events Certificate from the National Tom 
Sawyer Days celebration operating from Mark Twain s 
boyhood home town, Hannibal. Missouri Hours 
1500 2100 UTC on July 4 and 1700-2100 UTC on July 5. 
Frequencies 7 245, 14 290, 21 390 MHz and Novice GW 
on 7. t25 and 21 125 MHz. For certificate, send S A S E 
f9" X 12') and your personal QSL card conhrming con 
tact to Hannibal ARC Inc., WfKEM, 2108 Orchard Ave 
Hannibal. MO 63401 

THE ATLANTA RADIO CLUB announces The third annual 
compeldion for two $500 cash scholarships Each 
scholarship will go to a licensed amateur entering col 
lege in the Fall of 1901 Deadline for completed applies 
hon is May 31st: request an application born ARC 
Scholarship. 259 Welherslone Parkway, Marietta GA 
30067 


S-UNE OWNERS 

ENHANCE YOUR INVESTMENT 


With 

TUBESTERS™ 

Plug m, solid state tube replacements 

• 5-lme performance-solid state! 

» Heat dissipation reduced 60% 

* Goodbye hard-to-find tubes 
• Unlimited equipment life 

TURESTERS cost less than iwo tubes, 
and a nr guaranteed for so long as you own 
your S line 

SKYTEC Write or phone for 

Box 535 specs and prices, 

Talmage, CA 95481 (707) 462 6882 


SYNTHESIZED 

SIGNAL GENERATOR 


MODEL 

so mz 

$379 95 
plus shipping 

* Covers IDO io 179 999 MH 7 in 1 kH z steps with 
Ihumb-wheel dial * Accuracy 00001% a| all fre¬ 
quencies * internal Irequency modulation from 0 to 
over 100 kHz at a i kH; rale • Spurs and noise at 
lea si 60dB below earner * RF output adjustable from 
5 SQQmV across 50 ohms * Operates on 12vdc @- 
Vt amp * Price $329,95 plus shipping. 

In slock for immediate Shipping Overnight 
delivery available a! exua cosl Phone (212 i 
468-2720 

VANGUARD LABS 

19623 Jamacia Ave. Hollis, NY 11423 
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Tell 'em you saw it in HAM RADIO! 
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We lead! 


For information calf 
( 817 ) 265-0391 
TOLL FREE — ORDERS ONLY 
( 800 ) 433-5172 



Others follow 


SUPERVERTER I. . .Sv. .... ,$109.95 

The ultimate in converter technology! Dual stage selec¬ 
tive preamp, mixer, i f. amplifier and no-drift crystal 
controlled oscillator This unit is better than any com¬ 
mercial unit in use today. 

SUPERVERTER II.. $79.95 

Time tested and field proven STOP-SIGN converter with 
added on, hign performance preamp 

SELECTIVE PREAMP.$49.50 

This new unit is not like the competitor s wide band 
preamps. This unit really works! Can he used with any 
converter to significantly improve reception Easily 
adapted to our competitor s boards or added on to 
our hoard. 

TERMS: COD, Money order, Bank cards 
HOURS: 8:30-4:30 CDST 


MRF-901 Transistor . $2.75 ea. 

2300 MHZ CONVERTER KIT $38.50 

complete with PC board parts and 10 page instruction 
book. 

2300 MHZ COMPLETE CONVERTER BOARD . $65.00 

assembled and tested 

power supply, 3 "F” Connectors . $ 21.95 

deluxe metal case 

2300 MHz YAG1 CIGAR ANTENNA.$28.50 

33 elements. Stronger than the loop Yagi, equal in gam 

BOGNER, COMMERCIAL 0UALITY, ASSEMBLED UNIT $188.00 
complete with hardware 

COMING SOON 

SUPERVERTER ATV TRANSMITTER FOR 2300 MHz AND 
SATELLITE TV RECEIVERS WITH A COMPLETE LINE OF HIGH 
PERFORMANCE ACCESSORIES. 


Our product may be copied, but the performance is never equalled. 


v 


UNIVERSAL COMMUNICATIONS 


P.O. BOX 339 
Arlington, TX 76010 



THE WORLDS FIRST 

100 CHANNEL FULLY SYNTHESIZED 
COMPACT VHF FM MONITOR 


AR-22 

FACTORY DIRECT 
PRICE $150.00 

This price in U.5. only 

FULL BAND COVERAGE 
141.000-149.995 MHZ 
5 KHZ Steps by digital 
switches. 

SLIM SIZE AND LIGHT¬ 
WEIGHT. 

x 2%" (W) x 1 "(D) 

7.1 oz with NiCd Battery Pack 



Why buy FILTERS from Yaesu, Fox Tango, 
Kenwood, Collins, etc.??? 

Fuii-Svea imports DIRECTLY from JAPAN! 


8-POLE CRYSTAL FILTER BANDWIDTHS 

ALL YAESU - 
KENWOOD - HEATH 
Only $35 each 



Yaesu 


FT-101/F/FR-T01 
FT-301/FT-7B/620 
FT-901/101ZO/107 
FT-401/560/570 
FT-200/TEMPG 1 


Kenwood 


TS S20 R-S99 
TS-S2Q H 820 


Heath 


ALL HF 





COMMERCIAL BAND TYPE (151-159 MHZ) IS ALSO 
AVAILABLE, 

CREDIT CARDS/MONEY ORDER OR ANY COMMERCI AL 
GUARANTEED CHECK.„U.P,S, COD 


75S 3B C 

D 

Equals at E needs $400 Collins unit 

YAESU USE 

Driver & Final Kil 
ONLY $15.00 

6JS6C 2 pcs 
12BV7A 1 pc 

KENWOOD USE Mo,orol<l MRF '•S 5 * 
Driver & Final Kil 2pCS./$30.00 

ONLY $18.80 Elmse 3-500Z 

6I46B ge 2 pcs $95.00 ea. 

12BY7A 1 pc. BIRD 43 $142.00 


We carry over 8000 different products 
Ask lor our 160 page Spring Component Catalog 



ACE COMMUNICATIONS. INC. 

2832-D Walnut Avenue, Tustin, California 92680 

Phone (714)544-8281 



FU|I-SVEA INC 


Nation 
Calif: 

FUJt-SVEA WEST FUJL&VEA EAST 
P o Boa 3375 p O Bos 40325 

Torrance. C* 905id Cincinnati t>H *52*0 


800-421-2841 

800-262-1543 
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Designed for 

APARTMENTS — MOTELS — VACATIONS 
Quick Simple Installation, Operates on 2 r 6 
10-15,20 and 40 meters. All coils supplied. 
Only 22-1/2 inches long. Weighs less than 
2 lbs. Supplied with 10 ft. RG 58 coax and 
counter poise. Whip extends to 57 inches. 
Handles up to 300 watts. 

VSWR—1.1:1 when tuned 

Write for rnore details and other B&W products 

BARKER & WILLIAMSON INC 
10 CANAL STREET 
BRISTOL. PA 1*007 
766-5581 


TXA5 ATV Exciter contains 
jfijK'i video modulator and xtal on 434 

or 439.25 mH;. AS I modules 
wired and tested ..... S 89 ppd 

M PA 5 10 Watt Linear matches 

exciter tor good color and sound 
This and all modules run on 

.C**iT5jAr 13 8 ut, c. - - -.S 79 ppd 

TVC-2 Downconverter tunes 
420 to 450 mH/, Outputs TV 
ch 2 or 3. Contains low noise 
MRF901 preamp. 55 ppd 

ACKAGE SPECIAL all ™A5 Audio Subcarrier adds 

-mr mnHuiK <S and standard TV sound to the 
jur modules S 239 ppd p j Cture .. t . S 29 ppd 

SEND SELF-ADDRESSED STAMPED ENVELOPE 
FOR OUR LATEST CATALOG INCLUDING: 

Into on how to best get on ATV, modules lor the builder, 
complete units* bfitw and color cameras, antennas, monitors, 
etc. and more 20 years experience in ATV, 

Credit card orders call 1213) 447-4565, Check, Money 
Order or Credit Card by mail. 


PACKAGE SPECIAL all 
four modules S 239 ppd 


P.C. ELECTRONICS 

Maryann 2522 PAXSON 


WB6YSS 


ARCADIA, CA 91006 


Tom 

W60RG 


NOW IN STOCK... 

FULL LINE OF AEA KEYERS 

SUPER EFFICIENT IS0P0LE ANTENNAS 


LINES 


AEA 
/ AVAfoTl 
f ASTR0N 
ALLIANCE 


ALPHA 

BEARCAT 

BIRO 

BENCHER 


CUSHCRAfT 

COLLINS 

COE 

DRAKE 


DENTH0N 
HY GAIN 
HUSTLER 
IC0M 


klm 

KENWOOD 
MICR0L0G 
MINI PRODUCTS 


MQR GAIN 

mirage 

MFJ 

NYE 


PAL0MAR ENG 
REGENCY 
SWAN 
1EN TEC 


UNIVERSAL 
UNARC0 R0HN 
VlBRDPLfX 
KANTRQNIC5 


MID-COM ELECTRONICS 


IN MISSOURI 
314-961-9990 
8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 


CALL TOLL FREE 1 - 800 - 325-3609 


r, -1 Jt-T;*!*! 




BARKER &NNILL14/V1 SON'S 


FAST SCAN ATV 


WHY GET ON FAST SCAN ATV? 

You can send broadcast quality video of home movies, video 
tapes, computer games, etc. at a cost that is less than sloscan 
Really improves public service communications for parades. 
R ACES, CAP searches, weather watch. etc 
DX is about the same as 7 meter simple* 15 to 1 DO miles 
_ ALL IN ONE BOX 

TOT Transmitter/Converter * „ , * 
1 Plug in camera, ant. H mic, and TV 
iL i 1 and you are on the air. Contains 
a * jk" m s I AC supply* T/R sw, 4 Modules 
^ - - 1 below.. S 399 ppd 

PUT YOUR OWN SYSTEM TOGETHER 
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HAM CALENDAR 


Sunday 


Monday Tuesday 



21 


W1AW Schedule 
April 26-October 25, 1961 

UTC Slow Code Practice 
Fast Code Practice 


CW Bulletins 


MWF: 0200, 1300, 2300; 
TThSSn: 2000; S: 0200 
MWF: 2000; TTh: 0200, 
1300; TThSSn: 2300; S: 
0200 

Dy: 0000, 0300, 2100; 
MTWThF: 1400 


WEST COAST BULLETIN 

8 PM PST (0400 UTC) 
3540 KCS, A-1 22WPM 1. 


OLE VIRGINIA HAMS, A R C. Inc. - MANASSAS 
HAMFEST - Prince William County Fairgrounds, 

Rt. 3, 234 Manassas, VA 22110 7. 

CHELSEA SWAP & SHOP - Chelsea Fairgrounds, 
Chelsea, Ml — Wm. Altenberndt, 3132 Timberline, 
Jackson, Ml 49201 7. 

ROME RADIO CLU0 HAM FAMILY DAYS - Beck's 
Grove (10 mi. west of Rome off Rt. 49 at Beck's «■m 
Grova Airport) Rome, NY 13440 — KA2DAI 7, g 


CLINTON ft HIGHLAND COUNTY RADIO CLUB 
ANNUAL HAMFEST ft FLEA MARKET - Clinton 
County Fairgrounds, S R. 22, Wilmington, OH 14. 
CHAMPAIGN/LOGAN ARC ANNUAL HAMFEST - 

Logan County Fairgrounds, S. Main St. & Lake Ave., 
Bellefontaine, OH 43311 — WD8NEB 14. 

SIX METER CLUB OF CHICAGO 24th ANNUAL 
HAMFEST - Santa Fe Park, 91st & Wolf Rd., 
Willow Springs, IL — WB9SPV 14. 

MILTON ARC 10th ANNUAL MARCH HAMFEST - 
Allenwood Fireman's Fairgrounds, U.S. Rt. 15, 

Milton, PA 17847 — Harold Dennin, POB 235, Milton, 
PA 17847 14. _ 

SATELLITE ARC ANNUAL SANTA MARIA T A 
SWAPFEST - POB 1615, Vandenberg, AFB, 1 ■ 

CA93437 14 .-JUNE 14 CONT. BOTTOM RIGHT 

JACKSONVILLE ARC 16th ANNUAL HAMFEST ft 
FLEA MARKET — Morgan Co. Fair Grounds, 
Jacksonville, IL - WB9RAL/WD9EBK 21. 
LANCASTER ft FAIRFIELD COUNTY ARC 1981 
FAMILY HAMFEST — The P & P Barn 4 miles West 
of Lancaster off Rt. 188 — WB8VOA 21. 

LAKE COUNTY ARC NINTH ANNUAL HAMFEST - 

Lake County Fairgrounds, Crown Point, IN — 
KA9COM 21. 


DELTA DIVISION 
DENATOBIA, MS 

W5GAM 7-8. 


WEST COAST BULLETIN 

- 8 PM PST (0400 
UTC), 3540 KCS, A-1, 22 

WPM 15. 


15 


AM SAT Eastcoast Net 
3850 kHz 9:00 PM EDST 
(0100Z Wednesday 
Morning) 

AMSAT Mid-Continent Net 
3850 kHz 9:00 PM COST 
(020QZ Wednesday 
Morning) 

AMSAT Westcoast Net 
3850 kHz 8:00 PM POST 
(0300Z Wednesday * 

Morning) ^ 


AMSAT Eastcoast Net 
3850 kHz 9:00 PM EDST 
(0100Z Wednesday 
Morning) 

AMSAT Mid-Continent Net 
3850 kHz 9:00 PM CDST 
(0200Z Wednesday 
Morning) 

AMSAT Westcoast Net 
3850 kHz 8:00 PM POST 
(0300Z Wednesday { 

Morning) % 


AMSAT Eastcoast Net 
3850 kHz 9:00 PM EDST 
(0100Z Wednesday 
Morning) 

AMSAT Mid-Continent Net 
3850 kHz 9:00 PM CDST 
(0200Z Wednesday 
Morning) 

AMSAT Westcoast Net 
3850 kHz 8:00 PM POST 
(0300Z Wednesday ^ £* 

Morning) I W 


Code practice and CW bulletin frequencies: 1 835, 3.58, 
7.08, 14.08, 21.08, 28 08, 50.08, 147.555 MHz 



AMSAT Eastcoast Net 
3850 kHz 9:00 PM EOST 
(0100Z Wednesday 
Morning) 

AMSAT Mid-Continent Net 
3850 kHz 9:00 PM CDST 
(0200Z Wednesday 
Morning) 

AMSAT Westcoast Net 
3850 kHz 8:00 PM POST 
(0300Z Wednesday QQ 
Morning) 


AMSAT Eastcoast Net 
3850 kHz 9:00 PM EDST 
(0100Z Wednesday 
Morning) 

AMSAT Mid-Continent Net 
3850 kHz 9:00 PM CDST 
(0200Z Wednesday 
Morning) 

AMSAT Westcoast Net 
3850 kHz 8:00 PM PDST 
(0300Z Wednesday QA 
Morning) 


June 







Thursday 

Friday 

4 

5 

11 

ARRL CONVENTION Ohio 
State, Cincinnati 12-13, 

12 

18 

SIX-METER INTERNA¬ 
TIONAL RADIO CLUB 

7th ANNUAL SUMMER 
SMIRK PARTY CON 

TEST - 1900 hrs. CDT 
Friday 19 June to 1900 
hrs. Sunday 21 June — 
SB5SND 19-21, 

19 

25 

26 



Saturday 

INDEPENDENT REPEATER ASSOC. - GRAND 
RAPIDS SPRING SWAP & SHOP - National 
Guard Armory, 44th St., Grand Rapids, Ml 
- WD8NZZ 6. 


_6 

STATEN ISLAND AMATEUR RADIO ASSOC. FLEA 
MARKET, — St. Episcopal Church, Victory Blvd. & 
Wooley Ave., Staten Island, NY 10314 - WA2AMJ 
13. 

ARRL VHF QSO PARTY 13-14. 


_13 

YANKEE RADIO CLUB INC. - Oxford County 
Fairgrounds, Rt. 26, Oxford, ME 20. 

RARITAN VALLEY RADIO CLUB 10th ANNUAL 
HAMFEST ft FLEA MARKET - Columbia Park, 
Dunellen, NJ 20. 

ATLANTA HAM FESTIVAL 1981 - Downtown 
Marriott Hotel, Atlanta, GA — W4GKF 20-21. 

ARRL CONVENTION — Georgia State, Atlanta, GA 
20 - 21 . 

_20 

ARRL FIELD DAY 27 28. 


_27 

JUNE 14 CONT. HERE- 

GOODYEAR ARC 14th ANNUAL GOODYEAR ARC 
HAMFEST — Goodyear Wingfoot Lake Park, State 
Rt 224 & 43, Akron, OH 44316 14. 

JONES COUNTY ARC SPECIAL EVENT STATION 
AC0Z, Grant Wood Festival in Stone City, Iowa. 

From 1100 to 2300 UTC. Certificate $1.00 to 
Lawrence Greenawald, AC0Z, 801 S. Haven Dr., 
Monticello, IA 52310 14. 

MONROE COUNTY RADIO COMMUNICATIONS 
HAMFEST — Monroe Community College, Raisin- 
ville Road, Monroe, Ml 43161 14. 
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TRIONHX 


l»\fD 


» METER 
TELESCOPING 
ANTENNA 

with BNC 


USE ON ANY 2 METER 
HAND-HELD RADIO 
WITH A BNC 
CONNECTOR SUCH AS 
KENWOOD 
WILSON 
YEASU 

MANY OTHERS 

3dB GAIN OR BETTER 
OVER ANY RUBBER 
DUCKIE 

19V EXTENDED — 
34V J CLOSED 


PLUS$1 50 POSTAGE 

Indiana issLdsntx add 4\ sales ton 

TRIONYX INDUSTRIES 

6219 COFFMAN ROAD 
mOIANAFOLIS, IND. 46268 
317 291-7280 


WASTES CHANGE VISA — ACCEPTED 

DEALER PRICING UPON REQUEST 

WE CAN PUT ANY TYPE OF 
CONNECTOR ON THE ANTENNA 

WRITE FOB PRICE AND AVAILABILITY 


MFJ super keyboard 

The all-new MFJ Super Keyboard 
model MFJ-494 is a full-fledged key¬ 
board that sends CW H Baudot, and 
ASCII with fifty-character text buffer, 
thirty-character programmable mes¬ 
sage memory, four automatic mes¬ 
sages, two random code practice 
modes, speed and buffer metering, 
back-space delete function, and buff¬ 
er memory hold function. And just 
plug in your paddle and it's a full- 
function keyer. Simple one or two 
keystroke combinations execute all 
commands* 


in conjunction with the four automat¬ 
ic messages contained in the key¬ 
board, The four automatic messages 
let you call CQ, CQ TEST, GRZ and 
ID without using all of your program¬ 
mable memory. 

Two code practice modes let you 
increase your code proficiency. The 
first mode is pure random code with 
random length groups. The second 
mode is five-letter groups with eight 
separate repeatable lists (with an¬ 
swers) for checking your progress* 
Space between letters may be ex¬ 
panded to improve recognition in 
both modes and in the second mode 
you may select alphabet only or 
alphanumeric plus punctuation. A 
meter tells you your sending speed 
(speed may be set before sending be¬ 
gins) or just push a button and the 
meter tells you how much buffer you 


The 50-character text buffer can be 
filled prior to sending (pre-pro¬ 
grammed), or it can be filled at any 
given speed if you type faster than 
the code is being sent* When the 
buffer approaches full, the side tone 
pitch changes and a red LED comes 
on to warn you to slow down typing 
to prevent buffer overflow. 

The thirty-characters of program¬ 
mable memory provide enough mem¬ 
ory for contester or DXer when used 


have used and how much you have 
left. 

A lot of thought has gone into 
human engineering for the super key¬ 
board. For example, all controls and 
keys are positioned logically and 
labeled clearly for instant recognition. 
Pots are used for speed, volume, 
tone, and weight because they are 
easier to use than keystroke se¬ 
quences and they remember your set¬ 
tings even if power is lost or turned 
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off. The MFJ-494 operates on 9-12 
Vdc or 110 Vac with optional ac 
adapter ($7.95). The same ultra reli¬ 
able keying circuit that MFJ keyers 
are famous for is used in the MFJ- 
494. If ordered from MFJ there is a 
30-day, money-back trial period. If 
you are not satisfied, you may return 
it within 30 days for a full refund (less 
shipping). MFJ also provides a one- 
year unconditional warranty. To 
order call toll free (800) 647-1800, or 
mail order with a check or money 
order to MFJ Enterprises, Inc., P.O. 
Box 494, Mississippi State, Mississip¬ 
pi 39762. 

RTTY/ADCII/ 

Morse reader 

Kantronics Mini-Reader is the size 
of a hand-held calculator (5.75 inches 
by 3.5 inches by 1 inch). The Mini- 
Reader reads and displays Morse 
code, radioteletype (at any shift or 
standard speed), and ASCII computer 
language. It computes and displays 
code speed, automatically tracks 
Morse code speed from 3 to 80 WPM, 
maintains lapse or real time on a 24- 
hour clock, and contains both an 
audio frequency counter (0-79 kHz) 
and a 250-Hz audio filter. The Mini- 
Reader operates on 8 to 18 volts dc. 

The Mini-Reader opens a world of 
Morse conversations. Amateur radio¬ 
teletype exchanges, UPI and AP news 
bulletins, official weather bulletins 
and warnings, ship-to-shore calls, 
special maritime bulletins, and on- 
the-air computer exchanges. 

The Mini-Reader comes wired, 
tested and warranted for a full year 
for only $314.95, suggested retail 
price. Write to Kantronics, Incorpo¬ 
rated, 1202 East 23rd Street, Law¬ 
rence, Kansas 66044. 

solder repair kit 

A line of solder repair kits for mak¬ 
ing fast, easy repairs on a variety of 
electrical and electronic connections 
in the home or workshop is available 


from Fry Metals, Inc., of Providence, 
Rhode Island. 

Fry Solder Repair kits feature triple¬ 
core solder dispensers that ensure 
continuous flux flow while soldering 
fine wires and other connections. 
They are offered in both 60 percent 
tin/40 percent lead, and 40/60 com¬ 
bination rosin dispensers; also includ¬ 
ed is a handy pre-mixed solder cream 
dispenser tube. 

Fry Solder Repair kits range in price 
from $1.30 to $4.50. For more infor¬ 
mation contact Fry Metals, Inc., 50 
Sims Avenue, Providence, Rhode 
Island 02909. 

receiver preamplifier 

Palomar Engineers announces a 
new receiver preamplifier which is 
continuously tunable and covers the 
short wave bands from 1.8 to 54 
MHz. It provides 20 dB gain with a 
dual gate FET for low noise figure. 
The gain and the low noise figure 
greatly improve reception on most re¬ 
ceivers, particularly on the higher fre¬ 
quency bands. The added selectivity 
reduces image and spurious re¬ 
sponse. 

Gain is continuously variable to 
prevent overloading the receiver. A 
step attenuator is also provided along 
with a selector switch for two anten¬ 
nas. Model P-305 operates from a 9- 
volt battery and is priced at $99.95. 
Model P-308 has a built-in 115-volt ac 
power supply and is priced at $109.95. 

For a free descriptive brochure 
write Palomar Engineers, 1520 G In¬ 
dustrial Avenue, Escondido, Califor¬ 
nia 92025. 

aluminum boxes 

A new line of precision aluminum 
boxes for electronic packaging, 
which can be made in any size with 
no tooling or set up charges, are 
available from Nordal. The box and 
removable cover are made of 0.032 
aluminum. These boxes can be used 
to package RF circuits, amplifiers, fil¬ 
ters, oscillators, magnetics and other 


For the best deal on 

• AEA» Alliance* A mec o* Apple* ASP 

• Avanti*Belden*Bencher*Bird*CDE 

• CES*Communications Specialists 

• Collins* Cushcraft* Dai wa*0enTron 

• Drake* Hustler* Hy-Gain*lcom*IRL*KLM 

• Kenwood* Larsen* Macrotronics* MFJ 

• Midland* Mini-Products* Mirage* Mosley 

• NPC*Newtronics*Nye* Panasonic 

• Palomar Engineers*Regency*flobot 

• Shure*Standard*Swan*Tempo 

• Ten-Tec*Transcom*Yaesu 

SPRING 

SPECIALS! 

STANDARD C7800 synthesized 
440-450 MHz Xcvr with 
memory/scan intro $399.95 

COLLINS KWM-380... call for 
Erickson's superb cash price! 

DRAKE TR-7/DR-7... call for 
great spring price 

TENTEC Delta 580 9-band super 
transceiver_only $759.95 

KENWOOD TS-830S new all 
band (including WARC) Xcvr: 
Now in stock... call for price! 

APPLE Disk Based System: 
Apple II or II Plus with 48k 
RAM installed and DOS 3.3, 
only _$1849 

APPLE Game Paddles available 

Quantities limited... all prices subject to 
change without notice 

Erickson is accepting late model 

amateur radio equipment for service: 
full time technician on duty 

CALL TOLL FREE 

(outside Illinois only) 

(800) 621-5802 

HOURS: 9:30-5:30 Mon.. Tues., Wed. & Fri. 

Mil 9:30-9:00 Thursday 
9:00-3:00 Saturday 


ERICKSON 

COMMUNICATIONS 

Chicago. IL 60630 

5456 North Milwaukee Ave. 
(312) 631-5181 (within Illinois) 
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NEW 

FROM CLB 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter is stan¬ 
dard. Use with our CHAN- 
NELIZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built In TONE 
PAD INTERFACE . Priced from 
$29.95. 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119.95. 

Now available in KIT FORM — 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

QL8 ELECTRONICS 

1952 Clinton St., Buffalo, N. Y. 14206 



808 N. Main 
Evansville, IN 47711 


TEN-TEC 

546 OmniC 

580 Delta 

280 Power Supply 

255 Power Supply/Spkr. 

243 Vfo —Omni 

283 Vfo —Delta 

444 Hercules Amp. 


ARGOSY 


TEN-TEC 525 $485.00 


AEA 2 meter Isopole $36.00 

CUBIC Astro 103 1175.00 

MFJ 496 Keyboard 295.00 

ALLIANCE HD 73 rotator $99.00 

AZDEN PCS 3000 315.00 

HY-GAIN TH6DXX 240.00 

TH5DX 210.00 

TH3MK3 180.00 

TH3JR 140.00 

KANTR0NICS Mini-reader 279.00 

SANTEC HT 1200 325.00 


812-422-0231 

M0N-FRI 9AM-6PM • SAT 9AM-4PM 


$1060.00 

760.00 

150.00 

170.00 

169.00 

169.00 

1340.00 




products 


electronic circuits. The boxes can be 
used alone or mounted on a PC board 
to provide a shielded package with a 
removable cover. 

Write Nordal Electronics Company, 
9995 Monroe Drive #205, P.O. Box 
20175, Dallas, Texas 75220. 

multiple signal 
line protectors 

A complete line of signal line pro¬ 
tectors has been introduced by MCG 
Electronics. These devices provide 
complete interface protection for sig- 
nal/data/tefephone fines; they pro¬ 
tect two-wire systems and RS232, 
RS423, RS422 systems. 

Models are available that can pro¬ 
tect as few as two independent 
twisted pairs. Housed in compact 
low-profile cases, all protectors can 
be installed by simply using a screw¬ 
driver. 

Applications include modems, 
computers, peripheral equipment, 
semiconductor devices, as well as all 
other sensitive equipment that inter¬ 
faces directly with telephone or signal 
lines. 

The units were designed specifical¬ 
ly to protect signal/data/telephone 
lines from transient overvoltages 
caused by lightning, heavy machin¬ 
ery, elevator motors, and generators. 
The protectors interface between the 
signal lines and the sensitive circuit 
that is to be protected. All protectors 
recover automatically to standby in 
preparation for further protection. 

Prices start at $59. Write MCG, 160 
Brook Avenue, Deer Park, New York 
11729. 

EZ CORD 

Colton Creators, Inc., has devel¬ 
oped and patented a product for safe¬ 
ly holding electrical cords. EZ CORD 
CONTROL holds all sizes of extension 
cords, amplifier cords, and other 


wires that can become a safety prob¬ 
lem. EZ CORD CONTROL eliminates 
tangles and offers a safe solution to 
the hazards created by unwound ex¬ 
tension cords. It is portable, and can 
also be mounted for use or storage. 

Practical uses include all lawn and 
garden equipment, power tools and 
appliances, microphones, battery 
cables, speaker and amplifier cables, 
drop light, and pool filter. It is also 
ideal for holding yarn, clothes lines, 
Christmas lights, ski tow ropes, 
mooring lines and anchor lines. Priced 
under $3.00. Write Colton Creators, 
Inc., 216 East Second Street, Mineo- 
la. New York 11501. 

short circuits 

satellite bearings 

In the article “Geostationary Satel¬ 
lite Bearings with the TI-58/59 Pro¬ 
grammable Calculator/' which ap¬ 
peared in the April, 1981, issue, the 
following corrections should be made 
to the program: Line 028 should be 86 
STF and use instructions steps 5 and 
7 should display 23.2. Step 6 should 
display 252.8. 

synthesizer 

The following corrections should 
be made to the schematic in the arti¬ 
cle “Genesis of a Synthesizer/' 
which appeared in the March, 1981, 
issue: The 2N2369 whose collector is 
connected to pins 9 and 10 of U15 is 
G2; the other transistor inadventently 
marked “02“ should be labelled Q3. ] 
The collector and base of Q3 should 
not be connected together. The con¬ 
nections between the 0.1 MHz 
thumbwheel switch and U10 are as 
follows: 8 to pin 6; 4 to pin 4; 2 to pin 
2; and 1 to pin 14. The input to U8 
should be on pin 6, not 8. “PE“ of the 
left half of U4 and “PE 0Ut “ on the 
right are connected internally to pin 1 
of U4. The input to pin 15 of U15 
should be -25 MHz. 
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HAMS - call for our 
free catalog PC-80 


DEALERS - jom over 400 
dealers world-wide. Call 
us today for no-risk deal. 

HAMFEST MANAGERS 

UNADILl A cooperates! 

Calf us. 

US - TOLL-FREE 1-800-448-1666 
NY/Hawaii/Alaska?Canada * 
COLLECT 1*315*437*3953 
TWX - 710-5410493 

Ask for Bonnie, or Emily, 



FULL POWER - QUALITY 


HAM ANTENNA ACCESSORIES 


at your dealer 



the Big Signal 

W2AU 

Baiun 


LONDON AMCOMM 01 804 1H>6 

VICTORIA Scalar 725 %77 

CONCEPCION: Telecom Trans Chile 25471 

BUENOS AIRES: Multi Radio 77 \Mbh 

COL. ANAHUAC Rad.ac 2-50-32-40 

HELSINKI: Enkoismedtat (90) 6112SB 

AUSTRIA Kcnox Telex 7602J 

FRANCE SFL iSHil 5339 40 

GERMANY WiJItgcs (0421) 504021 


the Old reliable 


For over 20 years, the choice 

of Hams, Armed Forces and 

Commercial Communications - world wide. 



H ELI CAN-10 


10-Meter 

Indoor 

Helix 

Antenna 


W2VS Traps 



■ lo-Pass Filter 2000W 
* Quad Parts 

■ Baiuns / T raps 
•Insulators 
•Wire & Cable 
•Connectors 


UNADJLLA / REYCO Division Microwave Filter Co., Inc ,, E. Syracuse, NY 13057 


♦Antenna Kits 


ANTENNA BOOKS by Bill Orr, W6SAI 

ALL ABOUT CUBICAL QUAD ANTENNAS 

The cubical quad antenna is considered by many to be the best DX 
antenna because Of its simple. lightweight design and high per¬ 
formance In Bill Orr s latest edition Of this well known book, you'll hnd 
quad designs for everything Ifom the single element to the multi¬ 
element monster quad, plus a new higher gain expanded quad (X-Q) 
design There's a wealth of suppiemeniary data on construe!ion. 
feeding runmg, and mounimg quad antennas K's the most com¬ 
prehensive single edition on the cubical quad available i 12 pages 
©If 77 

□RP-CQ Soflbound $4.75 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William 1, Orr, W6SAI and Stuart Cowan, W2LX 

il you are pondering what new antennas to put up, we recommend you 
read this very popular book It contains lots Ol well illustrated construc¬ 
tion projects for vertical, long wire, and HF/VHF beam antennas But. 
you'll also get information not usually lound m antenna books There is 
an honest judgment ot antenna gam figures information on the best 
and worst antenna locations and heights, a long look at the quad vs 
the yagi antenna, information on Daluns and now to use them, and 
some new Inlormation on the increasingly popular Sloper and Delta 
Loop antennas The text is based on proven data plus practical on-the 
air experience We don't expect you'll agree with everything Orr and 
Cowan have to say, but we are convinced that fhe Radio Amateur 
Antenna Handbook will make a valuable and often consulted addition to 
any Ham's library 190 pages C< t97fl 

D RP-AH Softboufid $6.95 

BEAM ANTENNA HANDBOOK 

Here s recommended reading (or anyone thinking about putting up a 
yagi beam this year ft answers a lot of commonly asked questions like 
What is the be si element spacing 7 Can dillerent yagi antennas be 
stacked without losing performance'* Do monoband beams outperform 
mbanders? Lots of construction projects, diagrams, and photos make 
reading a pleasurable and informative experience 198 pages © 1977 

□ RP-BA Softbound $5.95 

Please add JA 00 to cover shipping and handling. 

HAM RADIO’S BOOKSTORE 

GREENVILLE, N. H. 03048 



LARSEN MOBILE 
ANTENNAS 


Lawn Mouni, LM Series 

LM-150 2 meter 5/8 wave whip and coil: Reg $27 00 $24 30 

LM’MM Super magnetic mount. Reg $16.50 14 16 

LM-TLM Trunk lid mount, Reg S1Q.90................ 13.59 

LM-K Permanent mount (3/4'" hole), Reg $7,20 ..... 6 15 

O Quarter wave whip (132-512 MHz) 2 90 

Larsen NLA Mount Series 

NLA-150 2 meter 5/8 wave whip and coil, Reg $28 90 $24 74 

NLA-MM Super magnetic mount, Reg S17 90 ---15 30 

NLA-TLM Trunk lid mouni, Reg. $ 15.90.... ..... 13 59 

NLA-K Permanent mount (3/4" hole); Reg $7.20.6 15 

NLA-G Quarter wave whip (132 512 MHz): Reg $7 60 6 44 

NLA-27 Loaded 1/4 wave (27-31 MHz), Reg $31.20 , 26.74 

Larsen Motorola Mount NMQ Series 
NMO-1SO 2 meter 5/6 wave whip and coil, Reg $28 90 $24.74 

NMO-MM Super magnetic mount: Reg $18 60 . 15 67 

NMO-TLM Trunk lid mouni; Reg $19 90.. 17 01 

NMO-K Permanent mount (3/4" hole) Reg $11,00 .... 9 44 
NMQ-Q Quarter wave whip (132-512 MHz) Reg. $7.60.6 44 
NMO-27 Loaded 1/4 wave (27-31 MHz), Reg $31 20 . 26 74 


ALSO IN STOCK 


Antenna Components * Hustler Mobile Antennas * Patomar 
Engineers ■ Centurion International Rubber Duck Aniennas 


WRITE FOR A FREE COPY OF OUR CATALOG 

MASTER charge VISA 


Ail iirms FOB Lincoln |i 00 minimum snipping Prices subject to change 
without notice Nebraska resident; please aOd 3% la* 


omhiunicatiotis 

Lincoln. Nebraska 68510 


730 Cottonwood 
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MEMORY 

Description 

2708 IK x 8 Eprom 

2716/2516 2Kx 8 5V single supply 
2114/9114 IK x 4 Static 

4027 4K x 1 Dynamic Ram 

2117/4116 16K x 1 Dynamic Ram 
2732-6 32K Eprom 

Price 

$ 3.00 
7.50 
3.00 
1.00 
3.00 
39.95 

C.P.U.’s, Etc. 


MC6800P— Microprocessor 

9.99 

MC68B21P — PI A 

6.99 

MC6845P — CRT Controller 

25.00 

MC6850P — ACIA 

4.99 

MC6852P — SSDA 

5.00 

8008-1 — Microprocessor 

5.00 

8080A — Microprocessor 

5.00 

Z80A — Microprocessor 

10.99 

280 — Microprocessor 

8.99 

280A - PIO 

9.99 

Z80 — S lO/O 

22.50 

Z80 - S 10/1 

22.50 

8212 — 8 Bit input/output part 

3.99 

8251 — Communication Interface 

6.99 

TR1602/AY5-1013 — UART 

6.99 

TMS1000NL 


Four Bit Microprocessor 

4.99 

PT1482B — PS AT 

5.99 

8257 — DMA Controller 

8.99 

3341 — 64x4 FIFO 

3.00 

MM5316/F3817 — Clock with alarm 5.99 

8741 

60.00 

8748 — 8 Bit Microcomputer with pro- 

grammable/erasable Eprom 

60.00 

MC1408L/6 — 6 Bit D/A 

3.25 

COM2502 

9.99 

COM2601 

9.99 


CRYSTAL FILTERS 

Tyco 001-19880 Sameas2194F 
10.7 MHz narrow band 
3 dB bandwidth 15 kHz min. 

20 dB bandwidth 60 kHz min. 

40 dB bandwidth 150 kHz min. 

Ultimate 50 dB insertion loss 1 dB max. 
Ripple 1 dB max. Ct. 0 + / - 5 pF 3600 ohms 
$3.99 each 


MRF454 Same as MRF458 12.5 VDC, 3-30 
MHz 80 watts output, 12 dB gain 
$17.95 each 

MRF472 12.5 VDC, 27 MHz 4 watts output, 
10 dB gain — $1.69 each 


CARBIDE Circuit Board Drill Bits for PCB 
Boards 5 mix for $5.00 


MURATA CERAMIC 
FILTERS 


SFD455D 

455 kHz 

$2.00 

SFB455D 

455 kHz 

1.60 

CFM455E 

455 kHz 

5.50 

SFE 10.7mA 

10.7 MHz 

2.99 


ATLAS CRYSTAL 
FILTERS FOR ATLAS 
HAM GEAR 

5.52-2.7/8 
5.645-2.7/8 

5.595- 2.7 USB 

5.595- 2.7/8/L 

5.595- 2.7 LSB 
9.0 - USB/CW 


J310 N-CHANNEL J-FET 450 MHz Good for 
VHF/UHF Amplifier, Oscillator and Mixers. 
3/$1.00 


78M05 Same as 7805 but only Vz Amp @ 5 
VDC 49$ each or10/$3.00 

NEW TRANSFORMERS 

F-18X 6.3VCT @ 6 Amps 

$6.99 each 

F-46X 24V @ 1 Amp 

5.99 


F41X 25.2VCT @ 2 Amps 

6.99 


P-8380 10VCT @ 3 Amps 

7.99 


P-8604 20VCT @ 1 Amp 

4.99 


K-32B 28VCT® 100 mA 

4.99 


E30554 Dual 17V @ 1 Amp ea. 6.99 


EIMAC FINGER STOCK #Y-302 36 in. 

long 

x Vz in. $4.99 each 



TRANSFORMERS 


#70169-2 



26 VCT @ 1 Amp 



2.5 V @ 1 Amp 

$4.99 ea. 

UNELCO CAPS 350V 


6.8 pF 33 pF 

200 pF 


8.2 pF 36 pF 

240 pF 


10 pF 43 pF 

380 pF 


12 pF 47 pF 

470 pF 


13 pF 62 pF 

1000 pF 

14 pF 100 pF 

$1.00 each 

20 pF 160 pF 



24 pF 180 pF 



ARCO CAPS 



400 .9 - 7 pF 


$1.00 

402 1.5-20 pF 


1.00 

423 7 - 100 pF 


1.00 

426 37 - 250 pF 


1.01 

465 50 - 380 pF 


1.39 

467 110 - 580 pF 


1.03 

469 170-780 pF 


1.40 

4615 390-1400 pF 


2.02 

404 8 - 60 p F 


1.00 

405 10-80 pF 


1.00 

422 4 - 40 pF 


1.00 

424 16 -150 pF 


1.00 

427 55 - 300 p F 


1.00 

462 5 - 80 pF 


1.50 


HIGH VOLTAGE CAPS 


30 mfd @ 500 VDC 

$1.69 

22 mfd @ 500 VDC 

1.69 

100 mfd @ 450 VDC 

2.29 

150 mfd @ 450 VDC 

3.29 

225 mfd @ 450 VDC 

4.29 

.001/1000 pF@ 10 kV 

89$ 

.01 @ 4 kV 

79$ 

.02 @ 8 kV 

2.00 

.01 @ 1 kV 

6/1.00 


NO ORDERS UNDER $10 


New GE model GC-9 

9V Nicad Battery $3.69 

New MCM Moving Coil Tach 
Generator Model M100 $6.99 ea. 

New Mallory mini Sonalert 
Model #SC-18 

works at 12VDC 3500 Hz $4.69 ea. 

New T.V. Colorburst Crystals 
3.579545 .99 ea. 

Plate Chokes 

75 ^H 3.00 .94 mH 3.99 

New Weller Soldering Iron Kit#SP-23K 
Kit includes: $9.99 ea. 

1 - 25 watt soldering iron 
3- tips (screwdriver, chisel, cone) 

1 - soldering aid tool 

1 - coil 60/40 rosin core solder 

25 watts develops 750 D F of tip temperature 

NewBCDswitch —8switch with end plates 
Model TSM 200-1011 (CDI) $16.87 

New Cherry BCD Switch type T-20 
new end plates 1.29 ea. 

New Fairchild Prescaler chip 
95H90 DCQM 

350 MHz prescaler Divide by 10/11 6.50 ea. 


CORES 

T 20-12 
T 25-6 
T 30-2 
T 30-6 
T 30-12 
T 37-2 
T 37-6 
T 37-10 
T 44-6 
4/$.100 


TRIMMER CAPS 

Sprague Stable Polypropylene 

1.2 to 13 pF 
2 to 30 pF 

3.9to18pF 50$ each or 

3.9 to 40 pF 10/$4.00 

3.9 to 55 pF “not sold mix” 


JOHNSON AIR 
VARIABLES 


T-3-5 


1 to 5 pF 

T-6-5 


1.7 to 11 pF 

T-9-5 


2 to 15 pF 

189-6-1 


.1 to 10 pF 

189-502-4 


1.3 to 6.7 pF 

189-503-105 


1.4 to 9.2 pF 

189-504-5 


1.5 to 11.6 pF 

189-505-5 


1.7 to 14.1 pF 

189-505-107 


1.7 to 14.1 pF 

189-506-103 


1.8 to 16.7 pF 

189-507-105 


2 to 19.3 pF 

189-508-5 


2.1 to 22.9 pF 

189-509-5 


2.4 to 24.5 pF 

545-043 

$1.00 each 

1.8 to 11.4 pF 

193-10-6 


2.2 to 34 pF 

193- 


1.5 to 27.5 pF 

193- 


.6 to 6.4 pF 


1/4 x 2-1/2" shaft 
$2.50 each 

160-107-16 


.5 to 12 pF 

193-10-9 


2.2 to 34 pF 

193-10-104 


2.2 to 34 pF 

193-4-5 

$1.00 each 

3 to 30 pF 


YOUR CHOICE 
$12.99 each 
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MRF203 

$P.O.R. 

MRF216 

19.47 

MRF221 

8.73 

MRF226 

10.20 

MRF227 

2.13 

MRF238 

10.00 

MRF240 

14.62 

MRF245 

28.87 

MRF247 

28.87 

MRF262 

6.25 

MRF314 

12.20 

MRF406 

11.33 

MRF412 

20.65 

MRF421 

27.45 

MRF422A 

38.25 

MRF422 

38.25 

MRF428 

38.25 

MRF428A 

38.25 

MRF426 

8.87 

MRF426A 

8.87 

MRF449 

10.61 

MRF449A 

10.61 

MRF450 

11.00 

MRF450A 

11.77 

MRF452 

15.00 

MRF453 

13.72 

MRF454 

21.83 

MRF454A 

21.83 

MRF455 

14.08 

MRF455A 

14.08 

MRF474 

3.00 

MRF475 

2.90 

MRF476 

2.25 

MRF477 

10.00 

MRF485 

3.00 

MRF492 

20.40 

MRF502 

.93 

MRF604 

2.00 

MRF629 

3.00 

MRF648 

26.87 

MRF901 

3.99 

MRF902 

9.41 

MRF904 

3.00 

MRF911 

4.29 

MRF5176 

11.73 

MRF8004 

1.39 

BFR90 

1.00 

BFR91 

1.25 

BFR96 

1.50 

BFW92A 

1.00 

BFW92 

.79 

MMCM918 

14.30 

MMCM2222 

15.65 

MMCM2369 

15.00 

MMCM2484 

15.25 

MMCM3960A 

24.30 

MWA130 

8.08 

MWA210 

7.46 

MWA220 

8.08 

MWA230 

8.62 

MWA310 

8.08 

NEW MRF472 

1.20 ea. 


10/9.50 


100/69.00 


1000/480.00 

TUBES 

6KD6 

6LQ6/6EJ6 

6MJ6/6LQ6/6JE6C 

6LF6/6MH6 

12BY7A 

$5.00 

6.00 

6.00 

5.00 

4.00 


2E26 

4.69 

4X150A 

29.99 

4CX250B 

45.00 

4CX250R 

69.00 

4CX300A 

109.99 

4CX350A/8321 

100.00 

4CX350F/J/8904 

100.00 

4CX1500B/8660 

300.00 

811A 

20.00 

6360 

4.69 

6939 

7.99 

6146 

5.00 

6146 A 

5.69 

6146B/8298 

7.95 

6146W 

12.00 

6550A 

8.00 

8908 

9.00 

8950 

9.00 

4-400A 

71.00 

4-400C 

80.00 

572B/T160L 

44.00 

7289 

9.95 

3-1000Z 

229.00 

3-500Z 

129.99 


TO-3 TRANSISTOR SOCKETS 
Phenolic type 

6/$1.00 

UHF/VHF RF POWER TRANSISTORS 

CD2867/2N6439 

60 watts output 

Reg. Price $45.77 

SALE PRICE $19.99 



1900 MHz to 2500 MHz 
DOWNCONVERTERS 


Intended for amateur radio use. Tunable 
from channel 2 thru 6. 34 dB gain 2.5 to 3 
dB noise. Warranty for 6 months. 

Model HMR II 


Complete Receiver and Power Supply 
1-7 $179.50 24-47 $134.50 

8-23 159.50 48-99 119.50 


DOES NOT INCLUDE COAX 
4 foot Yagi antenna only $39.99 
Downconverter kit — PCB and parts — 
$69.95 

Power Supply kit — Box, PCB and parts — 
$49.99 

Downconverter assembled — $79.99 
Power Supply assembled — $59.99 
Complete kit form with Yagi antenna — 
$109.99 


REPLACEMENT PARTS 


MRF901 $3.99 

MBD101 1.29 

.001 Chip Caps 1.00 

Power Supply PCB 4.99 

Downconverter PCB 19.99 


NEW BOGNER DOWNCONVERTER 
Industrial version. 1 year guarantee — 
$225.00 


86 PIN MOTOROLA BUS 


EDGE CONNECTORS 


Gold plated contacts 

Dual 43/86 pin .156 spacing 
Soldertail for PCB 

$3.00 each 

CONTINUOUS TONE BUZZERS 
12VDC 

$2.00 each 

110 VAC MUFFIN FANS 

New $11.95 

Used $5.95 

PL259 TERMINATION 50 Ohm, 5 Watts 

$1.50 each 


CORES AND BEADS 

#43 Shield Bead 

4/1.00 

#61 Toroid 

3/1.00 

#43 Baiun 

10/1.00 

#61 Baiun 

8/1.00 

#61 Baiun 

6/1.00 

#61 Baiun 

4/1.00 

#61 Beads 

10/1.00 

Ferrite Rod 1/4 x 7-1/2 

2.99 

Ferrite Beads 1/8" long 

12/1.00 

Ferrite Beads 3/8" long 

6/1.00 

Ferrite Beads 1/16" long 

12/1.00 

CABLE TIES 


#IT-18R 100 per bag mil. spec #MS-33685 

4" made by Tyton Corp 
$2.50 per 100 — $20.00/1 K 

Miniature Ceramic Trimmers 
CV31D350 

2 to 8 pF 

HM004075-03 

3.5 to 11 pF 

300425 

3.5 to 13 pF 

ES-25A 

5 to 25 pF 

5.1 to 40 pF 
3.5 to 15 pF 

5.2 to 40 pF 


2.5 to 6 pF 

50$ each or 10/$4.50 


WIDEBAND RF 
TRANSFORMERS 

.3 to 120 MHz 3dB 

.7 to 80 MHz 2 dB Insertion Loss 

5 to 20 MHz 1 dB 

TypeT 16-1 — $6.50 each 
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TRANSISTORS/ICS 

Motorola MHW 252 VHF power amplifier, 
frequency range: 144-148 MHz. 
output power: 25 W. 
minimum gain 19.2 dB. 

$29.67 each. 

Motorola MC 1316P. 

House no. same as HEP C6073 & 

EC9814. 

2-W audio amplifier. 

$1.29 ea., 10 for $9.50. 


Fairchild 007-03 1C. 

ECG no. 707 Chroma demodulator. 
$1.29 ea., 10 for $8.50. 


Motorola rf transistors. 

Selection Guide & Cross-Reference 
catalog. 

43 pgs. 

$1.99 ea. 


RCATriacs. 

TypeT2310A. 

TO-5 Case with heat sinks. 
1.6 Amp, 100 VDC, Igt 3mA. 
Sensitive gate. 

$1.00 each. 


RCA power transistors. 
NPN RCS 258. 

Vceo 60 NFE 5 mA. 

1C 20 Amps Vce 4V 
250 Watts. Ft 2 MHz. 
$3.00 each. 


RCATriacs. 

Type T4121B/40799. 
200 VDC 10 Amps. 
Stud Type. 

$3.69. 


RCA Triacs. 

Type 40805/T6421D. 
30 Amps, 400 VDC. 
$5.00 each. 


Motorola rf amplifier. 

544-4001-002, similar to type MHW 401-2. 
1.5 watts output. 

440-512 MHz. 

15 dB gain min . $19.99 each. 


DIODES 

Texas Ins. TIL-305P 

557 Array Alpha Numeric Display 

$3.85 ea. 


D61005. 

1.5 A, 1000 PIV. 

15c ea., 100 for $12.00. 


HVK1153. 

25 mA, 20,000 PIV. 

$1.00 ea., 10 for $8.00. 


SCMS10K. 

15 mA, 10,000 PIV. 
$1.69 ea., 10for$12.50. 


Motorola MA 752 Rectifier. 
6 Amps, 200 PIV,4/$1.29. 


• Phoenix, Arizona 85008 

High-voltage diode EK500. 

5000 Volts, 50 mA, 99<p each. 


Fairchild LEDs. 

FLV 5007 & 5009 red. 
Case type TO-92. 
6 /$ 1 . 00 . 


Motorola SCR. 

TO-92 Case, 0.8 Amp, 30V. 
Igt 0.2 Vgt 0.8. 

Same as 2N5060. 
4/$1.00or 100/$ 15.00. 


Dialco Type 555-2003. 

LED 5 VDC with built-in resistor. 
69c each. 


PARTS/ASSEMBLIES/ 

ACCESSORIES 


Wakefield Thermal Compound 120-8. 
8-oz. jar, $5.35. 


TY-Raps 08470. 
7 in., 50/$2.00. 


1W Audio Amplifier, 
parts list: 

3 transistors. 

5 resistors. 

1 capacitor. 

1 volume control pot. 

All parts assembled on PC board. 
Requires 6-9 VDC for operation. 
High-impedance input; 8-ohm output. 
$1.00 ea. 


VU Meters, 50 ^A. 
1-1/2" x 1-1/2" x 1/2". 
$1.99 ea. 


Litronix DL-4509. 

4-digit readout. 

$2.99 ea. 

New Simpson 260-7 VOM. 
$99.99. 


12 VDC lamps, 60 mA. 

1/8" round x 1/2" long w/12"-long 
leads. 

39c ea., 10 for $2.50. 


Heat Sink. 

(great for rf power amplifiers.) 
3-3/4" high x 7" long. 

Flat one side only. 

$4,99 ea. 


5-pin DIN Jack & Plug Set. 
$1.29 per set. 


Grain-of-wheat lamps. 
6.3 VDC, 50 mA. 

8 for $1.00. 


Cooling fans — 12VDC 
2" round x 3" long. 
$5.95 ea. 


Ten-turn pot w/ten-turn knob. 
2000 ohms. 

$6.95. 


• Phone 602-956-9423 

Rf choke 70F276A1. 

2.7/xH, 250 mA. 

69c ea., 25 for $12.00. 

Water pump, multi-purpose. 

6 VDC/0.33 gpm. 

$2.99 ea. 


Switch, dpdt, push on/push off. 
Microswitch no. 92PB19-T2. 
5-A, 250 VAC. 

$1.29 ea. 


New Sylvania Pathmaker. 

CATV amplifier. 

Hybrid ICampl. Model 152. 

No data. Has two rf transistors and 1 rf 
amplifier plus many other parts. 

$29.99 ea. 


New big rf connectors, type 1. 
Prodelin, Inc. no. 78-880-1. 
$12.99 ea. 


Type 2 

Cablewave System, Inc. 

735201/FX38-50NF/16733. 

Taperlok. 

$12.99 each. 


1000 pF feedthru caps. 
Solder Type. 

4/$1.00. 


TO-5 type relay. 
WABCO 91630301-10. 
26 VDC. 

$4.99 each. 


Rf coax relay. 

Transco 11100. 

SPDT. Type N Connectors. 
$29.99 each. 

(Only 12 in stock.) 


4 each RCA 7651 tube with 
socket $200.00 per set. 
One tube and one socket 
Socket only $100.00. 


Rotron biscuit fan. 
115 VAC Part BT 2A1. 
$12.99 each. 


3-M Company Bumpons. 
2 types: 

Type 1, SF-5012, black, 
0.5" dia.x 0.14" high 
(12.7 x 3.55 mm). 
70-0700-1813-3 sheet of 4 
$3.00. 


Type 2, 

SJ-55190.78" x 0.35" rect. 
x 0.2" high. 

(19.8 x 8.89 x 5.08 mm), 
brown, 70-0700-2982-5. 

Sheet of 64, $4.29 self adhesive. 


Joy Sticks. 

JVC-40 40kn. 

(2) video controllers, $4.99. 


Power one. 

model CP-198 power 

supply. Input 105-125VAC; output 

5 VDC, 6 Amps. 

$19.99 each. 
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B57JAN 

$ 2.50 

349 

3.60 

347 

15.00 

350 

4.60 

375 

8.00 

553 

1.57 

313 

5.00 

B66 

1 .00 

866JAN 

2.50 

866JANTX 

4.00 

925 

10.00 

948 

2.00 

850 

25.00 

959 

3.00 

960JANTX 

10.00 

072 

1 .60 

427 

1.10 

429 

7.00 

■877 

1.00 

959 

2.00 

976 

15.00 

070 

8.00 

071 

15.00 

108 

4.00 

109 

1 .50 

179 

1 .00 

533 

4.00 

589 

6.00 

590 

8.00 

591 

11.00 

635 

5.44 

536 

11.60 

637 

20.00 

541 

5.00 

543 

14.00 

545 

10.00 

342 

8.00 

349 

20.00 

342 

40.00 

346 

14.00 

362 

50.00 

)80 

7.00 

>81 

10.00 

)82 

11.00 

)83 

13.00 

)84 

14.00 

>95 

1 1 .00 

>96 

20.00 


2N6097 

$28.00 

2N6166 

38.00 

2N6368 

22.99 

2N6439 

40.00 

A210/MRF517 

2.00 

BLY33 

5.00 

40280/2N4427 

1.10 

40281/2N3920 

7.00 

40282/2N3927 

10.48 


NE555V TIMERS 

39C each or 1Q/$3»0Q 


NEW DUAL COLON LED 
69C each or 

10/$5.00 __ 

HEP I 70 1000 PIV 

2.5 Amps 25C each or 
100/$15.00 _ 

HIGH VOLTAGE CAPS 
420 MFD (S 400 VDC OR 
600 MFD 400 VDC 
3.99 each_ 


NEW SIMPSON 260-7 VOM 
$99-99 each 


ORDERING INSTRUCTIONS 

Check, money order, or credit cards 
welcome. (Master Charge and VISA only) 

No personal checks or certified personal 
checks for foreign countrys accepted. 

Money order or cashiers check in U.S. 
funds only. Letters of credit are not 
accep tab 1e. 

Minimum shipping by UPS is $2.35 with 
insurance. Please allow extra shipping 
charges for heavy or long items. 

All parts returned due to customer error 
will be subject to a 15 % restock charge. 

If we are out of an item ordered, we 
will try to replace it with an equal or 
better part unless you specify not to, 
or we will back order the item, or refund 
your money. 

PRICES ARE SUBJECT TO CHANGE WITHOUT 
NOTICE. Prices superseade all previously 
published. Some items offered are 
limited to small quantities and are 
subject to prior sale. 

We now have a toll free number but 
we ask that it be used for charge orders 
only . If you have any questions please 
use our other number. We are open from 
8:00 a.m. - 5:00 p.m. Monday thru Saturday. 

Our toll free number for orders only 
is 800-528-3611. _ 


T0R1N TA700 FANS NEW 

Model A30340 JUMBO LED 1 s MEDIUM LED 1 s 


230 VAC (ffi .78 Amps 
Will also work on 115 
$29.99 each 

VAC 

Red 

Clear 

Ye 1 low 

G reen 
Amber 

8/$l.00 

6/$l.00 

6/$i.00 

6/$l.00 

6/$l.00 

Red 

G reen 

6/$l.00 
6/$l.00 

DOOR KNOB CAPS 









NEW GE OPTO 

COUPLERS 

4N26 

470 pf <S> 15 KV 

$3.99 

each 

69C each or 

10/$5.00 


Dual 500 pf (5) 15 KV 

5.99 

each 




680 pf @ 6 KV 

3.99 

each 

MICRO-MINI ' 

WATCH CRYSTALS 

800 pf <a> 15 KV 

3.99 

each 

32.768 Hz 

$3.00 each 

2700 pf (ffi 40 KV 


each 





NEW 2" ROUND SPEAKERS 


NEW Sr USED BCD SWITCHES 100 Ohm coil 99C each 

3 switch with end plates 

$8.99 New $6,95 Used PLASTIC T0-3 SOCKETS 4/$1.00 


NO ORDERS UNDER $10 
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Arizona 


POWER COMMUNICATIONS 
CORPORATION 

1640 W. CAMELBACK ROAD 
PHOENIX, AZ 85015 
602-242-6030 or 242-8990 
Arizona’s #1 "Ham” Store. Kenwood, 
Yaesu, loom and more. 


California 


C & A ELECTRONIC ENTERPRISES 

2210 S. WILMINGTON AVE. 

SUITE 105 
CARSON, CA 90745 
213-834-5868 

Not The Biggest, But The Best — 
Since 1962. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
— Parts at Cost — Full Service. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world’s Radio Amateurs 
since 1933. 


SHAVER RADIO, INC. 

1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1103 

Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Connecticut’s Oldest Ham Radio 
Dealer 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 


Florida 


AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 

West Coast’s only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 

Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 


Illinois 


AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL60540 
312-420-8629 
"Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 
5456 N. MILWAUKEE AVE. 

CHICAGO, IL60630 
Chicago — 312-631-5181 
Outside Illinois — 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & Fri.; 
9:30-9:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


Maryland 


THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England You 
Can Rely On, 


TUFTS RADIO ELECTRONICS 

206 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-391-3200 

New England’s friendliest ham store. 


Minnesota 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

Midwest’s Fastest Growing Ham 
Store, Where Service Counts. 


New Jersey 


RADIOS UNLIMITED 

P. O. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey’s Fastest Growing 
Amateur Radio Center. 


D 7 YOU SHOULD BE HERE TOO! 

JSGalGTS. Contact Ham Radio now for complete details. 
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mateur Radio Dealer 


ROUTE ELECTRONICS 46 

225 ROUTE 46 WEST 
TOTOWA. NJ OT512 
201-256-8555 

□rake. Cubic, DenTron. Hy-Galn, 
Cushcraft, Hustler, Larsen. MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc, 

WITTIE ELECTRONICS 

384 LAKEVIEW AVENUE 
CLIFTON, NJ 07011 
201 546 3000 

Same location for 63 years, FulMine 
authorized Drake dealer We stock 
most popular brands ot Antennas and 
Towers, 


New Mexico 

PECOS VALLEY 
AMATEUR RADIO SUPPLY 
112 W FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 

Now stocking Ten-Tec, Lunar, lcom f 
Morsemahc t Bencher, Tempo, 
Hy-Gam, Avanii and more at low, 
low prices, Call for quote 


New York 

BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK. NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store 

GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212 599 2630 

Drake. Kenwood. Yaesu, Allas, 
Ten-Tec, Midland. DenTron, Hy-Gain, 
Mosley in stock 

HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE. NY 11735 
516-293- 7990 

"Ham Headquarters USA" since 
1925, Call toll free 800-645-9187. 

RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res* 1 (315)337-0203 
Authorized Dealer — ALL major 
Amateur Brands, 

We service everything we sell! 
Warren K2IXN or Bob WA2MSH. 


Ohio 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

CO LU MB US (REYNOLDS BURG), OH 
43068 

614 866-4267 

Complete Amateur Radio Sales and 
Service. Ail major brands — spacious 
Store near 1-270 


Oklahoma 


DERRICK ELECTRONICS, INC. 

714 W. KENOSHA — P.0 BOX A 
BROKEN ARROW, OK 74012 
Your Discount Ham equipment dealer 
in Broken Arrow, Oklahoma 
1 800-331 3688 or 
1 918-251-9923 


Pennsylvania 


HAMTRONICS* 

DIV, OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343 2124 

Icom. Bird, CushcrafL Beckman. 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, CDE, Sony, Vibroptex. 


SPECIALTY COMMUNICATIONS 

2523 PEACH STREET 
ERIE, PA 16502 
814-455-7674 

Service. Parts, & Experience For Your 
Atlas Radio. 


Virginia 

ELECTRONIC EQUIPMENT BANK 

516 MILL STREET, N.E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C.'s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics, 


l 


From CUBIC, Builders of America s 
finest HAM Radio Equipment 

Exclusive heavy duly 
construction all-band 
manual switching an¬ 
tenna for 10. 15* 20, 40 
and 75 meters. Power 1 // 
rated at 500 watts PEP. I / 

Has a patented high*Q U/ 
tapped coil with GOLD jKSh 
PLATED switch con- 


5 Band Manual 
Switching up to 75 
Meters at 500 
Watts PEP 


Switch able Antenna 
matchbox Seven 
impedance ratios above 
or below 50 ohms from 
i 7 to 30 MHz 




- ■ «J 


I ■ J 1 

I 1 ' *1 


M-34 

Up tO 4 

Bands at 200 Watt: 


The M34 mobile anlenna 
gives you Ihree bands— H M 
10,15 and 20 meters For a | 
fourth band, add our op- / 
tional 160, 80 or 40 meter i ^ 
coil and lop sect ton. 

You end up with full! || ( 
capability 4-band mobile \>X 
antenna requiring no coif j' j 
change or adjustments Jj 
after initial tuning. [J 

Call or write for a complete anlenna brochure 

0 CUBIC 

~ COMMUNICATIONBglNC. 

305 Airport Road, Oceanside, CA 92054 
{714) 757-7525/Telex: 695435; 

ANS BK: CUBtCOM, OCEN. 
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check-off 


... for literature, in a hurry — we'll 
rush your name to the companies 
whose names you “check-off” 

Place your check mark in the spaceytoetween 
name and number. Ex: Ham Radio 234 
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AEA_677 

Advanced Receiver 

Research_919 
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Oak Hill Academy A.R.S. * 
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P.C. _ 766 
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Panasonic _ 683 

Poly-Paks _ 096 

Callbook_100 


Radio World 

. 592 

Ricker 923 


Rockwell Int._ 

_ 258 

S-F A.R.S._ 
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Semiconductors 


Surplus_512 

Skytec 704 


Smithe 930 


Spectronics * 


Spectrum Int._ 

___ 108 

Stewart Quads _ 

_890 

Telrex * 


Ten-Tec * 


Trionyx 796 

Tufts 321 


UNR-Rohn 

410 

Universal Comm 

8? 

V-J Products_ 

_ 855 

Van Gorden 
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Vanguard Labs _ 

_716 

Vantage Press # 


Varian 043 


Wawasee 911 

Webster Assoc. 
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Western Elec._ 

__ 909 

Wheeler App. 


Res. Lab . 

931 


Yaesu_127 


* Please contact this advertiser directly. 

Limit 75 inquiries per request. 


June, 1981 

Please use before July 31, 1981 


Tear off and mail to 

HAM RAOIO MAGAZINE - "check off"' 
Greenville, N. H. 03048 

NAME. 

CALL. 


STREET 


CITY .. 
STATE 




ZIP 


DON & MIKE’S 
SPRING HAS SPRUNG 
SPECIALS 


Cubic - Swan 103. 

$1195.00 

Astro 150A. 

. 849.00 

Mirage B23 1 watt-30 watt 


amp. 

. 89.95 

Robot 800A. 

. 749.00 

Cushcraft A3 Tribander.. 

. 169.00 

AEA Morsematic. 

. 169.00 

Bird 43, Slugs. 

.... Call 

CDE Ham-4 Rotor. 

. 199.00 

Ham-X. 

. 269.00 

BT-1 HF/VHF Rotator. . . . 

. 79.95 

FDK Palm 2 Handle with 


BP/AC. 

. 149.00 

GE572B. 

38.00 

Kenwood Service Manuals 

Stock . 

10.00 ea. 

Telrex TB5EM. 

. 425.00 

Telrex Monobanders ... . 

.... Call 

Santee HT-1200 


Synthesized. 

. 299.00 


Order Your 
KWM380 Now! 
Old Pricing 


Rockwell Accessories in Stock 

Adel Nibbling Tool. 8.95 

Janel QSA5. 41.95 

Rohn Tower.20% off dealer 

25G, 45G Sections 
Belden 9405 Heavy Duty 
Rotor Cable 2#16,6#18 ... 45<p/ft 
Belden 8214 RG-8 Foam .... 36<C/ft 
Belden 9258 RG-8 Mini-coax. 19<p/ft 


Alliance HD73 Rotor. 109.95 

Amphenol Silverplate 

PL259. 1.00 


ICOM 255A 2M Synthesized 339.00 
w/touch-tone mike (limited qty.) 
ICOM 260A2M SSB/FM/CW 449.00 

Late Specials: 

Kenwood TS-530, TS-130S.... Call 
ICOM IC2AT/TTP/NICAD. . 249.00 

Bearcat 300.399.00 

Lunar 2M4-40P. 109.00 

Call for TS830S, TS130S 
plus accessories 

MASTER CHARGE* VISA 

Ail prices fob Houston except where in¬ 
dicated. Prices subject to change without 
notice, ail items guaranteed. Some items 
subject prior sale. Send letterhead for Dealer 
price list. Texas residents add 6% tax. 
Please add sufficient postage, balance 
collect. 


rn/j 

i' 

\rn 


.> 

T 

WUu 



V) 

,_ > 

_L 


Electronics Supply, Inc. 

1508 McKinney 

Houston, Texas 77010 

CALL TOLL FREE 

Nights: ( 800 ) 231-3057 

6-10 PM, CDST, M,W,F 

Days: 713 / 658-0268 
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RAKE 


Model 1554 


Drake 

L75 


160-15* Meters 


1.2kw Linear 




* Frequency Coverage": Ham bands 160 Ihrough 15 meiers* Hon- 
amateur Irequencies between 6 5 and 21 5 MHz may be covered wild 
sorrv modi licai ton of the input circuit * Plate Power Input: 1200 walls 
PEP on ssb and a*m. 1000 watts dc on cw * Drive Power 
Requirements: 60 waits PEP on ssto and 50 watts on cw. a m, RTTY, and 
SSTV ■ Input Impedance: 50 ohms (Bandpass luned inpul ) * Output 
Impedance: Adjustable pi neiwork malches 50 ohm line with $WR no! 
lo exceed 2:1 * Iniermodulelton Distortion Products: In excess of -33 
dB * Power Requirements: 240 volts 50-60 hertz 10 amperes, or 120 
vqIIs 50-60 hertz 20 amperes * Tube Complement: One 3-50GZ 
* Dimensions: Amplifier 13 69 "W x 6 75 'H x m 25 "D (34 S x 17.1 k 
36 2 cm) * Weight: Amplifier 4?.? lbs (19 2 kgs. Power Supply 42 5 lbs 
09 3 kg). 


1 2kW PER ssb continuous, IkW cw 50% duty cycle. 


160 15* meter amateur band coverage, plus expanded ranges 
for any future hf band expansions or additions within FCC 
rules These ranges also include increased coverage for 
MARS, embassy, government, or other such services. 


The Drake L75 utilizes an Eimac 3-500 Z triode for rugged use, 
and lower replacement cost compared to equivalent ceramic 
types. 


Built-in relative power reading for outpul indication. 


Temperature controlled two speed fan is a high volume low 
noise type and offers optimum cooling. 


Adjustable exciter age feedback circuitry permits drive power 
to be automatically controlled at proper levels to prevent peak 
cJipping and cw overdrive. Front panel control 


By pass switching is included for straight through, low power 
operation without having to turn off amplifier 


Bandpass tuned input circuitry for low distortion and 50 ohm 
input impedance 


Built in power supply 


Operates from 120/240 V ac, 50/60 H? primary line voltage. 


Drake L75 Specifications: 


'Export model includes coverage ot the IOmeter Ham Band 


Drake MN75 Specifications: 


• Frequency Coverage: t 6 to 30 MHz • Input impedance: 50 ohms 
(rersistivei- ■ Load Impedance: 50 ohm coaxial whh VSWR of 5 t or less 
at any phase angle lo 23 MHz. 4 1 ai 23 |o 26 MHz, 3 t at 26 lo 30 MHz 
75 ohm coaxial at a lower V$WR can be used • Balanced Feedllnes: 
With ibe Drake B 1000 accessory balun. which mounts on reST panel, 
lunes teed point impedances of 40 Io 1000 ohms, or 5:1 VSWR 
relerenced lo 200 ohms (3:1 on 10 meters* * Long Wire Antennas: Feed 
point impedances up to 5:1 V$WR referenced to 50 ohms Also, 5:1 
relerenced lo 200 ohms wnh the Drake B 1000 accessory balun |3 1 on 
10 meters) * Melee Reads VSWR or forward power * Wattmeter 
Accuracy: i5% of reading + 1% ol lull scale * Front Panel Controls: 
Provide for ihe adjusiment ol res is live and reactive tuning, antenna 
switching range switching, VSWR calibration, and seteclion ol walls or 
VSWR calibration, and selection ol watts or VSWR lunclions ot the 
meler * Rear Panel Connectors: The rear panel has lour type SO-239 
connectors tone lor input and 3 for outpul s|, three screw (erminal 
connections (for long wire and open wire I eerie r systems), and a ground 
post 


* Weight: 8 lbs (3 6 kg). 


Frequency Coverage: i 6 30 MHz 

Antenna Choice: Matches aniennas fed with coax, balanced 
line or random wire. (For balanced line use optional B 1000 
Baiun.) 

Antenna/By-Pass Switching; Allows matching unrt by pass 
regardless of antenna In use, and selects various antennas. 

Extra Harmonic Reduction: Employs pinetwork' low pass 
filter type circuitry for maximum harmonic rejection 

Built-in Metering: Accurate R! Wattmeter and VSWR 
Reading, pushbutton controlled from front panel 

Input Impedance; 50 ohms (resistrve) 

Power Capability: 200 watts average continuous duty 
(O300W scale) 

Dimensions: i3.T W x 4 53 H x 8.5 "O excluding knobs 
and connectors (33.26 x 11 5 x 216 cm). 




i 


Model 

1540 




Drake MN75 
Matching Network 



CW75 Keyer 

* lambic keying * Built-in side tone * Op neatly coupled 
keyhne lor gnd block or direct keying * Speed and volume 
control * Sell completing dots and dashes * Operates from 
external 7*14 voh supply or 9 vol! battery (internal optional). 

• 5-50 WPM ■ Squeeze keyer, semi-automatic bug or 
straight key operation * Size: 6.25"W x 2.25 H x 7,0 D (15.9 x 
5 4 X 17.3 cm! • Weight: 1*4 lbs < 63 kg) 


Speciffcauohs. aMtabtfity end prtcas subject to change without notice or obligation. 





Ft. L. DRAKE COMPANY 



540 Ricna rd St M lamisti u rg Ohio 45342, USA 
Phrw (513) 066-2421 * telex 288 017 
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Stuck with a problem? 


OurTE-12P Encoder might be just the solution to pull 
you out of a sticky situation. Need a different CTCSS 
tone for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re¬ 
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver¬ 
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen¬ 
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we’re a stickler for 
Iday delivery with a full 1 year warranty. 


* 

* 

* 


Output level flat to within t.5db over entire range selected. 
Immune to RF. 

Powered by 6*30vdc, unregulated at 8 ma. 

Low impedance, low distortion, adjustable sioewave output, 
5v peak-to-peak. 


Instant start-up. 



TE-12PA 


67.0 XZ 

85 4 YA 

103 5 1A 

127.3 3A 

156.7 5A 

192 8 7A 

71.9 XA 

88.5 YB 

107.2 IB 

13T.8 3B 

162.2 5B 

203.5 Ml 

74.4 WA 

91.5ZZ 

H0.9 2Z 

136.5 4Z 

167 9 6Z 


77.0 XB 

94.8 ZA 

114.8 2A 

141,3 4 A 

173 8 6A 


797 SP 

97.4 ZB 

118.8 2B 

M6.2 4 B 

179.9 6B 


82 5 YZ 

100.0 1Z 

123 0 3Z 

151 4 5Z 

186.2 7Z 



* Frequency accuracy, ± ,1 Hz maximum -40°Cto +85°C 

* Frequencies to 250 Hz available on special order. 

* Continuous tone 

TE-12PB 


TEST TONES: TOUCHSTONES: BURST TONES: 


600 

697 

1209 

1600 

1850 

2150 

2400 

1000 

770 

1336 

1650 

1900 

2200 

2450 

1500 

852 

1477 

1700 

1950 

2250 

2500 

2175 

2805 

941 

1633 

1750 

1800 

2000 

2100 

2300 

2350 

2550 


• Frequency accuracy, ± 1Hz maximum -40°Cto +85°G 

* Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 


$89,95 




W COMMUNICATIONS SPECIALISTS 


426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 
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IK EVOLUTION OF A CHAMPION! 

FT-101ZD Mk III 



The FT-101ZD Mk III is the latest chapter in the success story of the FT-101 line. 
Armed with new audio filtering for even better selectivity, the FT-101ZD now 
includes provision for an optional FM or AM unit. Compare features and you'll see 
why active operators everywhere are upgrading to Yaesu! 


Variable IF Bandwidth 

Using two 3-pole filters in the IF, Yaesu s pioneering variable band¬ 
width system provides continuous control over the width of the IF 
passband — from 2.4 kHz down to 300 Hz — without the short* 
comings of single-filter IF shift schemes. No need to buy separate 
filters Tor f .8 kHz, 1 .5 kHz, etc. 

Improved Receiver Selectivity 

New on the FT-101ZD Mk III is a high-performance audio peak/notch 
filter. Use the peak filter for single-signal CW reception, or choose the 
notch (liter for nulling out annoying carriers or interfering CW signals 
In the CW mode, you can choose between the 2.4 kHz SSB filter and 
an optional CW filter (600 or 350 Hz) from the mode switch, 

Drode Ring Front End 

The FT 101 ZD now sports a high-level diode ring mixer in the front 
end. This type ot mixer, well known for its strong signal performance, 
is your assurance of maximum protection from rntermod problems on 
today 1 s crowded hands. 

WAfiC Bands Factory Installed 

The FT-101 ZD Mk lit comes equipped with factory installation of the 
new 10. 18, and 24 MHz bands recently assigned to the Amateur 
Service at WARC. In the meantime, use the 10 mHz band lor monitor¬ 
ing of WWVt 

RF Speech Processor 

Not an additional-cost option, the FM01ZP RF speech processor 
provides a significant increase in average SSB power output, for 
added punch in those heavy OX pile-ups The optimum processor 
level is easily set via a front panel control 


Worldwide Power Capability 

Every FT-V0T2Q comes equipped with a mutb-tap power transformer, 
which can be easily modified from the stock 117 VAC to 100/110/200/ 
220/234 VAC in minutes, A DC-DC converter is available as an option 
for mobile or battery operation. 

Convenience Features 

Designed fundamentally as a high-performance SS8 and CW trans¬ 
ceiver, the FT-1012D includes built-in VOX, CW sidetone, semi 
breakdn T/R control on CW, slow* fast-off AGO selection, level 
controls for the noise blanker and speech processor, and offset tuning 
for both transmit and receive The Mk 111 optional FM unit may be used 
for 10 meter FM operation, or choose the optional AM unit for WWV 
reception or VHF AM work through a transverter (AM and FM units 
may not both be in stalled in a single transceiver) 

Full Line of Accessories 

See your Yaesu dealer for a demonstration ot the top performance 
accessories for the FMQTZD, such as the FV-101Z External VFO, 
SP-901P Speaker/Patch. YR-901 CW/RTTY Reader, FC-902 Antenna 
Tuner, and the FTV-901R VHF/UHF Transverter Watch tor (he 
upcoming FV-1Q1DM Digital Memory VFO, with keyboard frequency 
entry and scanning in 10 Hz steps I 

Nationwide Service Network 

During the warranty period, the Authorized Yaesu Dealer from whom 
you purchased your equipment provides prompt attention to yout 
warranty needs For long-term servicing after the warranty period. 
Yaesu is proud to maintain two luily-equipped service centers, one in 
Cincinnati for our Eastern customers and one in the Los Angeles area 
for those on the West Coast 


Note A limited quantity ot the earlier FT-1G1ZD (with AM as standard feature) is still available See your Yaesu dealer R 101 ZD Mk 111 
designates transceivers bearing serial #240001 and up. with APF/Notch filter built in and AM/fM units optional 


Price And Specifications Subject To 
Change Withoui Nolrce Or Obligation 




The radio. 
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YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount CA 90723 • (213) 633-4007 
YAESU Eastern Service Ctr., 9812 Princeton-Glendaie Rd., Cincinnati, OH 45246 • (513) 874-3100 






































50 kW VHF power, greater efficiency. 
4CX40,000G tetrode and cavities 


from Eimac. 


Eimac’s new CV-2200 series 
of practical, tow-cost cavities 
are available now. Combined 
with Eimac's 4CX40.000G VHF 
tetrode, this efficient, compact 
package is recommended for 
FM broadcast service. VHF- 
television. particle acceleration 
and VHF radar 

Generating a measured power 
output of 60 kW, the 4CX40,- 
000G tetrode offers power 
gains of 20 dB up to 218 MHz. 
High stability is achieved with 
the pyrolytic graphite grid 
structure. And a highly efficient, 
economical and quiet anode 
cooling system is inherent in its 
design. 

Eimac supplies cavity and tube 
to match your requirements. 


We back it up with know-how 
and application engineering 
information. 



50 kW FM broadcast cavity CV-2200 
with 4CX40.000G tetrode. 


More information is available 
from Varian Eimac Division. Or 


the nearest Varian Electron De¬ 
vice Group sales office. Call or 
write today. 

Electron Device Group 

Eimac Division 

301 Industrial Way 

San Cartes. California 94070 

415-592-1221, 

ext. 218 



varian 




















